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ABSTRACT 

This document contains 13 papers from and about a 
working conference on adult mathematical literacy. The following 
papers are included: "Preface" (Iddo Gal, Mary Jane Schmitt); 

"Summary of Conference Discussions" (iddo Gal et al.); "Reflecting 
about the Goals of Numeracy Education" (Iddo Gal); "Needed Skills and 
Skills Gaps: Adult Numeracy Demands, Abilities and Instruction" 

(Larry Mikulecky) ; "Comparison of Literacy to Numeracy Achievement in 
a Life-Skills Context" (Patricia Rickard, Richard Ackermann) ; 
"Federally Supported Adult Education Delivery System" (Division of 
Adult Education and Literacy, U.S. Department of Edu-^ation) ; "Can the 
Delivery System Deliver? Realities of Numeracy Education in Adult 
Literacy Programs" (Iddo Gal) ; "Issues and Barriers in Workplace 
Numeracy Education" (Mary Ann Shope, Gretchen Watson); "Adult Basic 
Education Math Instruction— Massachusetts Practitioners' Viewpoints 
on the ABE (Adult Basic Education) Learner and the Instructional 
Environment" (Esther D. Leonelli, Ruth Schwendeman) ; "Exploring What 
Counts; A Summary Report of Research into ABE Math in Massachusetts" 
(Bonnie B. Mullinix, John P. Comings); "NCTM (Teachers Council of 
Teachers of Mathematics) and Charge in Mathematics Education" (Peter 
Kloosterman) ; "Lessons Learned?" (Mary Montgomery Lindquist); and 
"The ABE Math Standards Project: Adapting the NCTM Standards to Adult 
Education Environments" (Mary Jane Schmitt). Many papers contain 
substantial bibliographies. Appended are the following: conference 
agenda; "calculator debate" activity; guidelines for contacting the 
Adult Numeracy Practitioners Network; and list of conference 
participants. (MN) 
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Preface 



The Working Conference on Adult Mathematical Literacy, which took place on March 20-22, 
1994, in Arlington, Virginia, was co-organized by the Nation^ Council of Teachers of 
Mathematics, the National Center on Adult Literacy at the University of Pennsylvania, and the 
Office of Vocational and Adult Education of the United States Department of Mucation. This 
invitational Conference aimed to take a first step towards ensuring that all adults in the U.S. can 
acquire mathematical skills they may need to function on the job and in society, to achieve their 
personal goals, and to support their children's education. 

This preface explains the process that led to convening this conference, describes the working 
process of the conference, and briefly overviews the Summary of conference discussions and the 
eleven background chapters included in these Proceedings in addition to the Summary. (Draft 
versions of these chapters were sent to all conference participants as pre-conference readings. 
Readers of these Proceedings are encouraged to consult the chapters for more background 
information on specific issues mentioned in the Conference Sununary). 

Origins 

The Board of Directors of the National Council of Teachers of Mathematics (NCTM), in 
response to a request from some of its members who work in the field of adult basic education, 
appointed in 1992 a Task Force on Adult Mathematical Literacy to investigate the possibility of a 
conference. The Board agreed to support a conference if the task force would find adult education 
organizations to co-sponsor the event. The National Center on Adult Literacy (NCAL) at the 
University of Peimsylvania, having already begun in 1991 its Numeracy Project and seeking to 
promote adult numeracy education, was interested in co-organizing a Cvonference with NCTM. The 
U.S. Department of Education’s Office of Vocational and Adult Education (DOE/OVAE) offered 
encouragement and substantial support. Several other organizations endorsed the conference (see 
enclosed list) . 

Participants 

Of the 1 10 invited participants, about half were adult educators directly involved in numeracy- 
related instraction, teacher training and curriculum development in GED, ABE, ESL, and 
workplace literacy programs in over 30 states. The remaining participants included representatives 
from the mathematics education and adult education communities nationwide, and from federal 
agencies, non-govemmental organizations, business, educational media, academia, and the 
endorsing organizations. The names and affiliations of participants are listed in Appendix D. 

Working Process 

The meeting format combined formal presentations with work in small groups. Formal 
presentations were arranged in order to enable people coming from different communities (e.g., 
mathematics education, adult education, federal agencies, publishing) to learn about and up^te 
their understanding, of the many issues involved in promoting adult mathematical skills, and thus 
join the discussions on an equal footing. Work in small groups, which occupied about two thirds 
of the conference time, aimed to maximize the time each participant had to exchange information 
and ideas, to raise concerns and identify problems and needs, and to make preliminary suggestions 
for improving adult numeracy education. After each presentation, participants discussed pre- 
assigned questions in small groups, and met together only in reporting sessions at the end of each 
day. Each group had an assigned facilitator and recorder; participants, facilitators and recorders 
rotated several times in different groups. Participants helped shape the content and format of the 
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third day of the conference, when small groups reflected on topics that emerged in the first two 
days and worked to create tentative recommendations. 

A word about terminology. Some people prefer to use the. term "mathematical literacy," 
believing that "numeracy" is too vague or limiting in scope. Others feel just the opposite, taking 
"numeracy" to be the mirror image of literacy, and thus a broad concept, whUe viewing 
"mathematical literacy" only as a sub-area of mathematics. To avoid unnecessary debate, the two 
terms are used interchangeably in these Proceedings. In general, both ter j should be viewed as 
loosely referring to the aggregate of skills, knowledge, beliefs, and habits of mind, and related 
communicative and problem-solving skills, which individuals may need to effectively handle real- 
world quantitative situations, problems, and interpretive tasks with embedded mathematical 
elements. 

The Summary of Conference Discussions 

The Summary synthesizes discussion notes provided by recorders and participants in each of 
the small groups, and aims to reflect in a concise way the range of pertinent perspectives and ideas 
that emerged. It is important to note that points of view in the conference Summary should not be 
viewed as official "findings" or "recommendations" of the conference; no process v/as used to 
secure agreement or endorsement from all participants, not only because of time constrai^tts, but 
also because the intent of the conference was to initiate an examination of issues that would inform 
dialogue and further action among the professional communities represented in the conference. 

The Background Chapters 

These eleven chapters are grouped into three clusters: Needed Skills and Skill Gaps, Current 
Delivery System, and Reform Initiatives in Mathematics Education. As mentioned above, draft 
versions of these chapters were sent to conference participants to frame key dilemmas, needs, or 
processes in this complex system of adult education and mathematics education, and to provide up- 
to-date background information in areas with which some participants (or readers of these 
Proceedings) may be unfamiliar. Authors were asked to write concise and pragmatic papers not 
exceeding eight pages in lengtti, to ensure that chapters are accessible and useful to diverse 
audiences. To enable easy navigation through chapters, each chapter begins with a Purpose section 
briefly explaining the key questions or information the paper addresses, and ends with an 
Implications section framing issues or questions which should be considered by conference 
participants and by readers of the Proceedings. 

Section 1 — Needed Skills and Skill Gaps. Chapters in this section raise questions 
about target skills which numeracy education should address, and whether current skill levels are 
satisfactory. Iddo Gal (Ch. 1) explores what numeracy skills adults may need to possess, and 
highlights some of the tensions involved in defining the goals of numeracy education. Larry 
Mikulecky (Ch. 2) discusses mathematical skills needed in workplace contexts, and reviews 
unpublished findings from the National Adult Literacy Survey (NALS) which are specific to 
employment issues. Patricia Rickard and Richard Ackerman (Ch. 3) present data from the 
Comprehensive Adult Student Assessment System pertaining to functional numeracy skills of 
participants in adult literacy and job preparation programs. (Conference participants also discussed 
the NALS report and how the functional skills assessed by its scales, especially the Document and 
(Quantitative literacy scales, relate to traditional skill areas addressed by mathematics educators). 

Section 2 — Current Delivery System. The five chapters in this section highlight 
various realities and gaps in adult math/numeracy education in key adult education contexts. In 
Chapter 4, members of the Division of Adult Education and Literacy (U.S. Department of 
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Education) review the key adult education programs administered by the Department of Education 
and their funding sources, and comment on the role of mathematics education for adults in such 
programs. Iddo Gal (Ch. 5) raises questions about the nature of math-related activities in adult 
literacy programs, and presents results from a national survey of the extent of math-related activity, 
staff preparation, assessment, and the use of technology in literacy programs in the U.S. Esther 
Leonelli and Rudi Schwendeman (Ch. 6) describe key learning contexts (e.g., GED, ABE, ESL) 
in adult mathematics education and frame questions and dilemmas regarding math education in 
such contexts as seen from the prograro/practitioner point of view. 

Mary Ann Shope and Gretchen Watson (Ch. 7) outline realities, problems and needs which 
emerge in workplace numeracy programs, and discuss some of their implications for adult 
educators and service providers. Finally, Bonnie MuUinix (Ch. 8) reviews recent results from the 
Research in Adult Basic Education in Mathematics Project, which looked into characteristics of 
students, teachers, instructional resources and learning environments in Massachusetts. 

Section 3 — Reform Initiatives in Mathematics Education. Peter Kloosterman 
(Ch. 9) reviews reform efforts that the National Council of Teachers of Mathematics (NCTM) has 
spearheaded in recent years, outlines the three key documents which NCTM issued (Curriculum 
Standards, Professional/Teaching Standards, Assessment Standards), and provides some 
illustrative examples for their implications for changing classroom practices. Mary M. Lindquist 
(Ch. 10), past-president of NCTM, explores issues and barriers that NCTM encountered in its 
attempts to implement the Standards in K-12 schools, and highlights their implications for future 
reform initiatives in adult education. Mary Jane Schmitt (Ch. 11) summarizes a recent effort to 
adapt the NCTM Standards for adult mathematics education in Massachusetts, and outlines issues 
that arose as teachers and adult students attempted to implement new instmctional frameworks. 

While the NCTM reform initiatives were the focus of chapters in this section, two other recent 
noteworthy efforts should be recognized. Both Kloosterman (Ch. 9) and Mikulecky (Ch. 2) 
mention important work by the Secretary of Labor's Commission on Achieving the Necessary 
Skills (SCANS) and explore some implications of workplace requirements for adult mathematics 
education. Also, Marilyn Mays, President of the American Mathematical Association of Two Year 
Colleges (AMATYC), gave a conference presentation on AMATYCs recent initiative to define 
curricular goals for developmental and remedial mathematics courses in colleges, and pointed to 
possible links between this initiative and future reforms in adult numeracy education. 

Outcomes 

We must realize that this conference, while exciting in and of itself, is not likely to have 
lasting impact on the field of adult numeracy education unless it becomes a first step in a reform 
process. Clearly, the complexity of topics involved in improving adult numeracy provision has 
defied any quick closure during the conference itself. (One immediate outcome of the conference 
has been the establishment of the Adult Numeracy Practitioner Network; see Appendix D for 
information on how to join the Network). We hope that the suggestions for "next steps" included 
in the Summary and the information included in the background chapters (especially in the 
Implications sections), would enable members of the adult education and mathematics education 
communities to continue a dialogue and plan further actions that will contribute to improving 
numeracy skills of adults in the United States. 



Iddo Gal 

Mary Jane Schmitt 
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Outline 



I. Overview 

II. Adult numeracy practitioners begin to network 

III. Examining challenges and realities in the current system 

1 . Numeracy education aspects of the current system 

a. Diversity in the classroom 

b. Teachers and teaching 

c. Standardized assessment and instruction 

d . Mathematics curricula and learning materials 

e. Staff development activities 

2 . Broader aspects of the current system which affect numeracy education 

a. Funding 

b. Program accountability 

c. Communication 

IV. Needed changes and possible next ships 

1 . Creating a practitioner network 

2 . Rethinking curricular goals and program standards 

3 . Changing instructional practices and teaching resources 

4 . Increasing adult learners' involvement 

5 . Improving staff^professional development 

6. Changing assessment frameworks 

7. Providing research support 

V. Summary 

1 . Reflection on conference goals 

2 . Where do we go from here? 
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I. Overview 



The following provides background information and a summary of three days of discussions 
which took place at the Conference on Adult Mathematical Literacy, held in Arlington, Vir ginia, on 
March 20-22, 1994. 

This invitational working conference aimed to take a first step towards ensuring that all adults 
in the U.S. can acquire mathematical skills they may need to function on the job and in society, 
achieve their personal goals, and support their children’s education. Specific goals of the 
conference included: 

• To identify issues contributing to the lack of mathematical literacy skills in the adult 
population, and to assess the capability of the current adult education system to 
handle the challenge of improving numeracy skills; 

• To examine reform movements in mathematics education that can serve as a basis for 
changing adult numeracy education; 

• To initiate plans for action at the national, state and local levels, which would 
incorporate perspectives of members of the mathematics education and adult 
education communities, and of all other stakeholders involved in adult education; 

• To create a grassroots network of practitioners interested in reforming mathematics 
instruction in adult literacy education. 

The 1 10 participants represented the spectrum of interest and involvement in adult numeracy 
educ ition, and included adult educators dhectly involved in math-related instraction, teacher 
traimng and curriculum development, mathematics educators working in K-12 and post-secondary 
contexts, and representatives from federal agencies, non-governmental organizations, business, 
educational pubhshing, academia, and the endorsing organizations. Given the range of 
participants’ backgrounds and expertise, reading materials were provided and presentations and 
other activities on specific topics were planned to create a foundation of shared knowledge upon 
which the conference discussions could build. (Chapters 1-1 1 in the Proceedings summarize the 
content of presentations and the pre-conference reading materials). On Days 1 and 2, each 
presentation or activity (see below) was followed by small group discussions which focused on 
specified questions. C)n Day 3, topics that emerged in the first two days were revisited and 
ivorking groups made preliminary recommendations for future action. This Summary synthesizes 
discussion notes provided by recorders, facilitators and participants in each of the groups. 

Points of view in this Summary should not be viewed as official "findings" or 
recommendations" of the conference, as no process was used to secure agreement or endorsement 
from all participants. Most work occurred in small groups, with all participants meeting together 
only in reporting sessions at the end of each day. The intent of the conference was to raise and 
examine issues; this Summary reflects the range of pertinent perspectives and ideas that emerged. 

II. Adult numeracy practitioners begin to network 

The first day of the conference was attended by sixty adult basic education teachers and teacher 
trainers (selected through an application process to represent over 30 states) and by members ol’the 
conference committee, who gathered to get acquainted with one another, and to share information 
about the successes and challenges in their mathematics/numeracy programs. The agenda for Day 
1, and networking activities on subsequent days, were designed with the hope that these 
participants would form the initial core of a national numeracy practitioners network. 
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Welcoming remarks. Members of the Conference Committee were joined by Ron Pugsley, 
Acting Director of the U.S. Department of Education's Office of Vocational and Adult Education, 
in welcoming the participants. 

Exchange regarding regional activities and challenges. The participants were grouped by 
geographic region to share information about what math-related activities were happening in each 
of the following topic areas: workplace-specific initiatives, staff development, assessment, 
technology, curriculum, instructional practices and materials, and specific populations (e.g., 
learning Disabilities, English to Speakers of Other Languages, etc.) Participants then regrouped 
by topic area to compile information about that topic across regions. 

The calculator debate. Myma Manly (CA) and Marty Gilchrist (VA) conducted a stimulating 
discussion addressing the question of how and in what contexts calculators should be used in adult 
numeracy classes. This question has implications for instruction, assessment, and curriculum 
planning, and it ultimately should affect staff development programs. Participants were presented 
with a continuum offering five possible approaches to the use of calculators, ranging from not 
allowing calculators at all in classes, to exclusive use of calculators (rather than paper-and-pencil 
computations). The description of each approach (see Appendix A) included both the beliefs about 
how and why calculators should be used, as weU as the actual classroom practices that the 
approach suggests. Participants first selected the approach which describes the current level of 
calculator use in their programs or classrooms; next, participants “voted” on their “ideal” approach 
for future use of calculators in practice and graphs depicting their opinions were displayed. 

Few participants placed themselves at the extreme ends of the scale (i.e., radically against 
calculator use, or for exclusive use of calculators); most participants reported a moderate level of 
usage of calculators in present classrooms. However, a majority shifted toward greater use of 
calculators in the future. Participants attributed the apparent gap between current and desired usage 
of calculators to several factors, including that calculator usage is not allowed on (standardized) 
tests, that teachers receive little training in the pedagogy of calculator usage, or that it is unclear 
how instruction in calculator usage will affect the learning of regular computational skills. Overall, 
ya debate about calculator usage served to illustrate the interactions among different aspects of the 
“system” (i.e., instruction, assessment, curriculum planning, needed staff development) and 
highlighted the complexities involved in introducing a change in instruction. 

Innovative K-12 programs of interest to adult numeracy educators. Donald Chambers 
(National Center for Research in Mathematical Sciences Education, University of Wisconsin, 
Madison) presented "Maths in Context: A Connected Curriculum for Grades 5-8," a program 
based on a curriculum originally developed in the Netherlands that embeds all skills instmction 
within realistic situations. Later on, Virginia Thompson from the Lawrence Hall of Science 
(University of California, Berkeley) discussed Family Math, a nationally renowned program that 
creates opportunities for parents and children to engage in mathematical learning together. 

(II. Examining challenges and realities in the current system 

The second day of the conference brought in additional stakeholders involved in policy, 
planning or dissemination at the federal and state levels; and in research, development, and training 
in the areas of mathematics or adult education in academic institutions. To initiate a discussion 
about the present realities and challenges of mathematical literacy education for adults, the 
following three questions were presented: 
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1. What numeracy skills do adults need, and are there gaps 
between needed and existing numeracy skills? 

2. What are the characteristics of the delivery system involved 
in adult numeracy education? and, 

3. What implications may recent reform efforts in mathematics 
education (e.g., at the K-12 level) have for adult numeracy 
education? 



Needed skills and skill gaps. Larry Mikulecky (Indiana University) discussed the findings of 
&e Secretary of Labor's Commission on Achieving Necessary Skills (SCANS) and the 
implications of the SCANS reports for shaping numeracy education for adults, especially with 
regard to job preparation. Patricia Rickard (CASAS; California Adult Student Assessment System) 
reported data about literacy and numeracy skills of participants in adult education programs in 
California and other states. 

[Editorial Note: Additional details about SCANS recommendations and their implications for 
instrucfion appear in two Proceedings chapters, by Mikulecky and by Kloosterman. To complete 
these discussions, it should be noted that many of the workplace competencies highlighted by 
SCANS as critical in high-performance workplaces involve integrative mathematical problem- 
solving; yet, these competencies often do not fit neatly under traditional subject areas in 
mathematics. For example, SCANS points to Resources (e.g., scheduling time, planning a budget, 
managing personnel, planning and managing the use of materials or supplies) as a critical 
competency area for workers at all levels; competencies regarding “time“ could involve, e.g., 
plarming one s own time, coordinating schedules of several people, creating a timeline for project 
completion, and more. SCANS does not recommend that such competencies be taught separately, 
but as parts of long and short term projects which involve both individual and group effort.] 

Current delivery system. Jim Parker (Office of Vocational and Adult Education, U.S. 
Department of Education) reviewed the federal perspective on adult education and on mathematics 
education for adults. Iddo Gal (National Center on Adult Literacy) reported on the current state of 
numeracy provision in ABE programs nationwide, based on a national survey. Bonnie Mullinix 
(World Education, Boston), discussed results from recent research into the nature of mathematics 
education for adults in Massachusetts. 

Reform efforts in mathematics education. Mary Jane Schmitt (Massachusetts Department of 
Education) and Barbara Goodndge (Lowell Adult Education Program, MA) presented the inquiry 
project of the Massachusetts ABE Math Team, a group of practitioners who investigated and 
adapted the National Council of Teachers of Mathematics (NCTM) Curriculum Standards to adult 
education contexts. Mary Lindquist (president of NCTM) discussed the NCTM curricular and 
teaching standards and reviewed lessons learned by NCTM in its attempts to push for their 
implementation in schools. Marilyn Mays (president of the American Mathematical Association of 
Two-Year Colleges, AMATYC) discussed efforts to develop standards for developmental 
mathematics courses in two-year colleges. 
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Based on discussions of recent findings from the National Adult Literacy Survey, of data from 
the CASAS assessment system (which is used in several states), and of participants’ experiences 
witli teaching mathematics to adults in various contexts, it became apparent that mathematical skill 
levels of adults have much room for improvement. The complex and overlapping perspectives that 
were raised in response to question 1 (skills and skill gaps) and question 2 (the current dehvery 
system) are grouped below under two headings; Issues specific to math/numeracy instraction of 
adults, and genei^ aspects of the adult education system which also affect math/numeracy 
instruction. Responses to question 3 (refonn efforts) and other points of view raised later in the 
conference about needed changes in the system are discussed later in part HI of this Summary. 

1. Numeracy education aspects Of the current system 

In examining factors affecting adult learners' acquisition of math/numeracy skills, participants 
pointed to numerous forces or realities which operate separately or in combination and which 
should be kept in mind in considering the future of adult numeracy education. 

a. Diversity in the classroom. The classroom contexts in which adults leam mathematics 
are complex and diverse. Both students and teachers bring with them diversity in prior mathematics 
experience and in world knowledge, as well as differences in linguistic and cultural backgrounds. 
Not an students share the same goals for learning; students may be interested in one or more of the 
foUowing: enhancing functional or life skiUs, developing academic skiUs needed for further 
education or to qualify for training program®, upgra^g work-related skiUs, improving their abiUty 
to help their children with school work, and more. Some adult learners may lack experience with, 
or have low interest in, working coUaboratively and communicating about mathematical problem- 
solving, having been "indoctrinated" by years of prior encounters with traditional driU-and-practice 
mathematics education in the K- 12 system. Some adult learners have special learning needs. 

The above factors pose a chaUenge to teachers who often need to accommodate within a single 
classroom a range of diverse students, and further do so under time constraints. The existence of 
these factors requires that teachers have adequate training, support, and resources in order to 
ensure that aU students receive appropriate, quahty instmction. 

b. Teachers and teaching. While adult educators are dedicated to their educational 
mission, they are a varied lot. Some of the educators who are asked by their programs (or 
students) to teach mathematics (quite often in addition to teaching language arts, science, or other 
topics) have insufficient knowledge of mathematics, have received little training in mathematics 
teaching methods, or may have negative attitudes about applying or teaching math. Some teachers 
may also be unfamiliar wi'h the nature of numeracy and literacy skills required in workplaces or 
with the specialized requirements of teaching in a workplace context; many have receiv^ little or 
no training on how to use educational technology (i.e. calculators, computers, videos) to support 
instruction of mathematics. 

As training in modem mathematics teaching methods is lacking in most programs, the above 
realities can prompt many teachers, despite their best intentions, to rely on familiar, "traditional" 
methods of teaching math, causing an inadvertent contribution to skill gaps of students. The term 
"traditional" refers here to a type of instruction which: is based on the teachers' own school 
experiences with learning mathematics (which usually emphasized drill and practice), discounts the 
connection between school mathematics and everyday life, emphasizes individualized work in 
isolation from other students, ignores the students' informal "math sense" and prior knowledge, 
and does not link numeracy and literacy instruction. 

In considering the nature of instmction, some participants commented that, over the years, 
some programs have developed drop-in learning centers employing an individualized, diagnostic- 
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prescriptive method for placing and teaching students. This setup must be rethought to keep 
students from being isolated learners, and instead encourage cooperative learning which can be 
sustained over time. 

c. Standardized assessment and instruction. Standardized tests such as the TABE or 
ABLE are widely used in the adult educational system, partly because of requirements of federal 
and state funding agencies. As test results and score gains may directly affect program funding, 
many teachers are pressured, explicitly or implicitly, to "teach to the test." In addition, the 
existence of such tests causes some students to want to invest efforts only in learning topics 
covered in a test. Such pressures often lead to narrowing of either the intended or implemented 
curriculum, by placing a premium on acquisition of computational skills, in contrast to other ( math ) 
subjects which teachers may find important but which are not addressed by a test. Under such 
circumstances, teachers sometimes have to cope with conflicting pressures from their program or 
students regarding their curriculum and instruction. 

The extensive use of computational tasks and brief word problems in the mathematics sections 
of most standardized tests used in adult education programs provides both teachers and students 
with very limited information about students' numeracy skills. Results from such tests reveal httle 
about students’ mathematical intuitions, number sense, estimation, and flexible problem-solving 
and communicative skills. The frequent use of such tests also limits teachers' ability (and the 
students’ own ability) to learn how well students can apply their classroom-based knowledge and 
skills to realistic everyday or work-related tasks (as opposed to their ability to solve, e.g., 
contrived word problems). 

d. Mathematics curricula and learning materials. Textbooks, workbooks, and other 
instmctional resources utilized by adult educational systems often reflect some of the worst 
traditions of K-12 mathematics education. This situation has prompted many teachers or programs 
to invest time and effort in developing or adapting materials for their local use in order to overcome 
what they see as major deficiencies of existing resources; such initiatives are obviously necessary 
from a local point of view, yet are duplicated across the system. 

By emphasizing de-contextualized math, and by disregarding problem-solving and reasoning 
skills, existing materials do not foster the formation of skills and conceptual understanding which 
students can rely on when coping with real-life math-rich problems in workplace or everyday 
contexts. Few instructional materials for adults implement the open-ended, extended or cooperative 
problein solving activities that are increasingly emphasized in today's innovative K-12 classrooms. 
In addition, existing curricula do not encourage use of technologies such as computers and 
calculators in class. At present, calculators are not allowed when taking the GED and most other 
standardized tests. Although calculators are not excluded from use during instruction or during 
preparation for test-taking, both educators and learners do not have a strong incentive for using 
them. 

e. Staff development. Training activities for teachers are almost nonexistent in the area of 
teaching mathematics to adults. Many teachers feel they lack support and have few opportunities to 
develop their teaching skills and become familiar with instructional innovations. The most common 
explanation given for this situation v/as that funding in adult education is insufficient and that little 
of it, if any, is allocated to math instruction issues. 
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2. Broader aspects of the current system which affect numeracy education 

The status of mathematics education for adults, the preparedness of adult educators involved in 
numeracy instruction and staff development activities in this regard, and other factors discussed in 
the previous section have to be considered in the context of general characteristics of the adult 
education system which also affect adult niuneracy education. 

a. Funding. Over and again, participants bemoaned the fact that the adult education system 
is underfunded. The inadequacy of financial resources negatively affects adult education programs 
in four major ways: 

• Limiting achievement of goals, by causing programs to be understaffed or 
underequipped, and by creating time and financial restraints; 

• Limiting preparedness of teachers (and tutors), by restricting availability of and access to 
pre-service, in-service, and professionalization opportunities; 

• Inhibiting development of instractional materials and not allowing for adequate 
experimentation with new methods or resources; and 

• Limiting research initiatives (either academia-based or program-based); research is 
essential to provide insights into teaching and learning processes of adult students, and to 
better understand the factors affecting the application of what they have learned in real-life 
contexts or otherwise act in more numerate ways. 

Overall, funding may prove to be a formidable barrier to future reform in adult niuneracy 
education, in terms of its unavailability, as well as the pressure that it exerts on programs and 
teachers. 

b. Accountability demands. Many participants pointed out that "hard" data (e.g., 
standardized test scores) collected about student achievement in accordance with requirements of 
funders, in large part do not reflect the range of accomplishments of adult education programs, 
adult educators, and adult learners. In effect, such assessments provide data on wheAer or not 
students met certain goals (e.g., test-score gain) which may not be compatible or reflect students’ 
own goals. Some participants indicated that accountability measures presently do not focus on 
either the short-term or long-term goals of both the students and the program. 

Further, funders might not be aware of or accept new frameworks for instmction (such as 
those based on NCTM and SCANS suggestions) or for assessment of mathematical knowledge 
(e.g., use of alternative or performance assessments or of holistic scoring). Definitions of 
achievement do not extend beyond passing a test to demonstrations of literacy and numeracy 
applications in broader social contexts, such as in vocational training, job performance, or 
everyday functioning. Thus, while new frameworks for instmction give teachers and students a 
broader and more complex agenda for action, programs’ and students’ work towards this agenda is 
only partially encompassed by current accountability measures. 

c. Communication. Ineffective dissemination is just one of the myriad symptoms of poor 
communication in the adult education system. Although State Literacy Resource Centers and other 
agencies have been established to act as clearinghouses, materials from the national level filter very 
slowly to teachers at the local level; teachers remain largely unaware of standards, new teaching 
materials, technologies, and curricula in use outside their programs. Further, improvements in 
adult (numeracy) education are hindered when adult educators do not have opportunities to 
network, exchange ideas, and collaborate. 
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IV. Needed changes and possible "next steps" 



Work process. On the afternoon of the second day participants rotated groups and continued to 
explore visions for a "better" system to improve mathematical literacy of adults, and examined 
factors or processes which may facilitate or hinder change. Each table was assigned one of the 
following questions: 



1. Resources and support. What new materials and resources would 
be needed to support the improvement of adult mathematical 
literacy? Who should be involved in this development process? 
Can materials be "borrowed" from K-12? 

2. Policy, funding, and provision system. What changes may be 
needed in policy, legislation, or funding in order to improve adult 
mathematical literacy? What linkages or collaborations should be 
established between governmental agencies and organisations 
involved in adult education or mathematics education? 

3. Instruction and staff training. What changes in instructional 
practices and in staff development processes would be needed in 
order to improve adult mathematical literacy skills? Who should 
be involved in attempts to change instructional practices and s taff 
development efforts? What can be learned from the NCTM 
experiences with implementation of reform in the K*12 system? 



Based on discussions ot the above and earher questions, on Day 3 seven separate topical 
groups were formed (see below) and participants chose which group to join depending on their 
background and interest. Discussions on Day 3 aimed to develop specific suggestions for 
pragmatic "next-steps" or for needed changes, building on the shared knowledge and general ideas 
generated on earlier days when groups first responded to pre-assigned questions. Each group later 
presented a summary of its discussions to the whole assembly. 

1. Creating an Adult Numeracy Practitioner Network 

The creation of a national organization of adult educators involved in math/numeracy 
instmction was seen as essential by many of the participants. The need for this organization stems 
from the fact that K-12 mathematics organizations do not presently attend to adult mathematics 
education in non-college contexts, and literacy organizations usuaJly pay little or no attention to 
mathematical issues. Participants who contributed to discussions on the network arrived at the 
following: 

Mission. The practitioners who discussed the mission of a practitioner network proposed the 
following mission statement: "We are a community dedicated to quality mathematics instmction at 
the adult level. We support each other, encourage collaboration and leadership, and we influence 
policy and practice in adult math instmction." 
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Prototype Structure. The Network will initially operate as an independent organization that 
may become affiliated with a national organization in the future. An interim Steering Committee 
was selected, comprised of a coordinator (Mary Jane Schmitt, MA), and eight regional 
representatives who will be responsible for disseminating and collecting information from 
programs and states in their region. Ellen McDevitt (PA) volunteered to serve as editor of the 
Network’s newsletter. 

Areas of activity for the Network'.. Participants in this group offered four general goals 
for the Network as well as examples of activities to meet those goals on the local, state, and 
national levels: 

Goal 1: To create awareness of the need for mathematical literacy. The Numeracy 
Network and all its members should work to raise awareness, promote mathematical 
literacy, increase political support via press releases, media coverage and advocacy 
activities, and promote math workshops at adult education conferences at all levels. 

Goal 2: To participate in and effect staff development. The Network must encourage 
adult educators to utilize already existing stmctures for staff development in numeracy, 
such as State Literacy Resource Centers or local pre- and in-service training. At the same 
time, collaboration between adult educators and K-12 mathematics teachers can contribute 
to professional development in both communities. The Network should help adult 
educators to link with K-12-oriented staff development programs funded by NSF and by 
the Department of Education, as well as with local school district in-service offerings. The 
Network should also strive to increase attention to adult numeracy issues in conferences 
organized by state affiliated math teacher associations or by the National Council of 
Teachers of Mathematics. Conversely, ABE in-service activities could be open to K-12 
teachers. 

Goal 3: To identify funding sources. The Network should seek funding for 
math/numeracy education and training from federal and state agencies and from foundations 
involved in adult education; the Network should also help its members identify funding 
sources which traditionally have invested only in K-12 or college-level mathematics 
education (e.g., Eisenhower grants and National Science Foundation), which must be 
encouraged to open up to adult basic education. 

Goal 4: To participate in research. Research initiatives should include teachers as active 
participants. Research projects should inform effective programming, teaching and 
assessments at both the local and national levels. 

[Editorial Note: At this point in time (September 1994), six months after the conference, the 
Adult Numeracy Practitioner Network has published its first newsletter, titled The Math 
Practitioner. The network is investigating the use of an electronic bulletin board, holds regular 
communications between the regional representatives, and is planning a pre-conference meeting at 
the NCTM annual meeting in Boston in April 1995. Plans are underway to estcd?lish a more formal 
structure.] 

2. Rethinking curricular goals and content 

Many participants felt the need to establish a critical list of core skills essential for developing/ 
achieving "mathematical literacy," yet believed that this should be done in the context of a well- 
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defined conceptualization of the goals of adult literacy education. The establishment of clear 
curricular goals ("standards") that should be emphasized in adult numeracy education seemed to 
participants in the content group as a critical step for "improving the system." The development of 
such standards should have an obvious impact on the focus of instructional activities and on the 
nature of materials used, and should serve as the basis for development of resources, planning the 
content of staff development activities, and designing assessment methods. 

The content group" suggested that critical skills would include: 

• Number sense and operation sense; 

• Understanding, organizing, applying and interpreting data; 

• Measurement and spatial sense; 

• Informal algebra. 

Tlus critical list of core skills must be open to change and comment, and should be viewed as a 
basic framework on which adult educators can expand. Participants in the content group suggested 
that a possible next step in developing curricular standards for adult numeracy education would 
mvolve examination of both NCTM and SCANS recommendations. Specifically, 

• Adapt and implement the NCTM Curriculum Standards for adult mathematics education, 
perhaps using work of the Massachusetts ABE Math Standards Project, which modified 
the NCTM Standards for adult education contexts, as a point of departure. The first four 
NCTM st^dards (Reasoning, Communication, Connection, and Problem-Solving), 

were considered to be a "step in the right direction" rather than ideal standards for adult 
contexts. 

Examine what aspects of the SCANS reports may be relevant for adult education. 

SCANS described skills needed in high-|^rformance workplaces and the educational 
implications for curriculum and for teaching (see chapters by Mikulecky and by 
Kloosterman in the Proceedings). Participants in this group felt that the SCANS 
curricular framework for a "generic" workplace instruction may have to be adapted for 
specific jobs due to the diverse nature of most jobs. (The "Work Transition Act," a 
recenUy-passed legislative act which fosters coUaboration between local schools and 
busmesses to make curriculum relevant to youth apprenticeship experience, is one context 
where the relevance of SCANS recommendations for different job clusters can be 
examined). 

Cumcular standards serve as a nucleus around which various elements of the "system" can be 
aligned. For example, several representatives of publishers, and others involved in materials and 
software development, stated that they would align their activities after standards are developed. As 
long as there are no such standards, they said, development efforts and pl anning of new resources 
lack coherence, as there is no systematic framework to guide them. 

A revised framework of curricular goals should inform not only instruction, but also program 
evaluation. Foimal ' Indicators of Program Quality," which are now being devised by many states 
m accordance with federal accountability requirements, should explicitly address how programs 
handle numeracy instruction and specify how to assess students' progress in math/nurneracy. 
However, any Indicator developed in the area of numeracy should be based on a revised statement 
of cumcular standards as described above, rather than on outdated perspectives embodied in the 
present crop of standardized tests or mathematics textbooks for adult learners of mathematics. 
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3. Changing instructional practices and teaching resources 

P^cipants in this group asserted that adult educators must reconsider the nature of their 
teaching practices and the learning environment they create for students who learn math/numeracy. 
General aspects of math/numeracy instruction which should be changed include: 

• Consider students’ educational backgrounds (including any special learning needs, e.g., 
in reading) in order to maximize mathematics learning gains; 

• Use materials and textbooks geared for adult learners who have diverse sociocultural and 
linguistic heritages; 

• Incorporate life skill activities (e.g., shopping, filing forms, paying taxes, cooking, 
crafts), realistic word problems, simulations, and business/career developmental skills, 
not only to develop conceptual understanding, but also to cultivate learners' sense that 
mathematics is connected to their real lives and can affect their future endeavors; 

• Facilitate the development of communication skills, e.g., via classroom discussions, 
open-ended questions, and writing tasks about math/numeracy issues. 

• Introduce workplace literacy components in the classroom to strengthen the connection 
between classroom instruction and the SCANS perspective on workplace skills; 

• Utilize instructional tools such as manipulatives, calculators, computers, or videos; 

• Begin to move toward cooperative learning in classrooms; and 

• Assess students' demonstrated ability to apply math in diverse and realistic situations. 

Specific, practices that should bo de-emphasized in numeracy instruction: 

• Drill and practice, and over-emphasis on mathematics as computation; 

• Exclusive reliance on paper-and-pencd tasks; 

• Teaching specific content areas in isolation; 

• Independent, isolated seatwork; 

• Alienating environment that produces fear of math in the learner; 

• Viewing the teacher as a lecturer and as the sole owner of knowledge (aka "sage on 
stage"). 

Specific practices that should be accentuated in numeracy instruction: 

• Activity-based, hands-on materials; 

• Collaborative/cooperative work in pairs or small groups; 

• Mental math and estimating; 

• Problem-solving, reasoning and communicative activities, as described in the NCTM 
Standards; 

• Integration of content areas within math; 

• Connections with other disciplines (e.g., science, social studies); 

• Observations of uses and relevance of mathematics in everyday life; 

• Development of a sense of a community of learners who are involved and have 
ownership of their learning of mathematics; 

• Viewing the teacher's role as a facihtator (aka "guide on the side"). 

A wide range of individuals should be involved in teams developing learning materials and 
mathematics curricula expected to support changes in adult mathematics education. Development 
teams should seek input from adult students, teachers, program staff, and staff/curriculum 
developers in adult education programs, as well as be informed about recent research findings. 
However, development efforts should also take into account information about the needs of 
specific "customers" (e.g., business and industry, social service or community agencies, local 
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community), and should examine and benefit from development efforts by K-12 mathematics 
educators. 

The instruction group also identified four long-term suggestions which ate essential to the 
proposed changes in instructional practices, and which relate to suggestions made by other groups: 
(a) change definitions and perceptions of math, (b) improve teacher comfort level and confidence in 
teaching math, (c) foster publisher acceptance of recommended changes, and (d) improve 
dissemination and communication networks. 

4. Increasing adult students' involvement 

This group asserted that adult students need to be increasingly involved in educational and 
administrative decisions which affect them. Reform efforts in numeracy education can best be 
accomplished by working with adult students, rather than by approaching reform as something that 
is done to students. 

Three types of goals (in addition to program or teacher goals) exist regarding numeracy/math 
education; these goals may complement but also may co: -tradict each other: 

• Student goals: student goals are extremely important; if these goals are "out of sync" 
with other goals or are not met (from the students' point of view), then students will not 
come/stay in adult education programs. 

• Workplace goals: often, there is a tension between student goals and company/workplace 
goals. Although this is not necessarily negative, educators must consider both sets of 
goals, and seek to align them if possible. 

• Community goals: the community's perspectives about the goals of adult education must 
be included in student involvement initiatives and in program plamiing; these goals may 
differ, e.g., in urban and rural areas, or in areas with different types and levels of 
(un)employment. 

Students and their communities must have the opportunity to express their concerns, their 
needs, and their goals to the adult education system. Collaborative efforts will enable adult 
education programs to be more responsive and effective in meeting the goals and needs of all 
stakeholders in the community. Six community stakeholders which can promote adult student 
involvement were identified by this group: (a) health clinics (b) schools and childcare centers (c) 
parents associations (d) local and state government (e) landlords and (f) churches and cormnunity 
action groups. These stakeholders, as well as local employers, could be responsible for utilizing 
active, team-building approaches to identify resources; direct correspondence; collect, provide and 
interpret needed data; and otherwise work with students and programs. 

Greater student involvement can be implemented through processes such as: 

• Discussions about curriculum and instmctional methods and their relevance for students' 
life issues or future academic needs; 

• On-going dialogues with teachers and other program staff concerning student and 
program goals (and their compatibility), and about expectations, responsibilities, and 
activities of students and teachers in the classroom; 

• Decisions about assessment of student progress, and conversations about the use of 
assessment data in reports used for program evaluation. 

5. Improving staff/professional development 

This group focused both on issues of professionalism and of staff development. Participants 
felt that professionalism is not emphasized in the current system, even though it is fundamental for 
change in the adult education system. Professionalism positively affects adult educators' overall 
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performance as well as the quality of students' education. It is difficult to see how adult numeracy 
education can regain a professional status when it gets little recognition from adult education 
programs, and when so many instructors work part-time and have little training. 

Staff development should be on-going, consistent, coordinated, and in many cases, required. 
Participants in this group (as well as in the other groups which touched on staff tr aining issues) 
argued that there is no comprehensive plan for improving staff development in math/numeracy at 
either the program, state, or national levels. Participants also pointed out that there are no 
mechanisms for certification of teachers in adult math/numeracy instmction, and that c hangin g this 
situation will require significant increases in funding. 

This group identified two areas where increased activity is needed to support improvement in 
effectiveness of staff development efforts: (a) collecting, generating and disseminating information 
about established staff development materials and about practical and successful staff development 
programs; and (b) increasing research on factors which influence the effectiveness of staff 
development programs, as well as more comparative research on the effectiveness of different 
models for staff development. (Several factors which were viewed as negatively affecting staff 
development [i.e. funding, part-time instructors, teachers' anxiety about teaching math] were 
discussed earlier and wUl not be revisited here). 

The overall long-range vision as well as short-te:m goals for improving staff development 
focused upon the theme of connectedness. The groUjt> endeavored to improve the connections 
between the K- 12 and adult mathematics education communities, and among different stakeholders 
in adult education. Specific suggestions for immediate action included: 

• Networking: form and sustain a national coalition of educators interested in staff 
development in numeracy. Establish connections via state-designated staff development 
centers. Establish an electronic forum for exchange of information and suggestions 
among educators; 

• Dissemination: increase dissemination efforts by newsletters, workshops, videos, and 
conferences. Identify a central clearinghouse which will coordinate dissemination in this 
area; 

• Coordination : develop local, regional, and national goals for staff development in 
math/numeracy, which will be coordinated with other staff development initiatives in 
adult education. (A majority of adult educators also teach other topics besides math; also, 
some educators teach in workplace contexts, which require familiarity with additional 
techniques and teaching principles, beyond those available to teachers in non-workplace 
programs); 

• K-12 connections: at the local and regional levels, facilitate collaboration and exchange 
of materials and ideas between adult numeracy educators and K-12 mathematics teachers; 
encourage and enable adult educators to participate in K-12 staff development activities, 
and vice versa. 

6. Changing assessment frameworks 

It is critical to align assessment with instructional goals and update assessment practices in light 
of the reform in classroom teaching and learning processes. Rather than relying exclusively on 
standardized, forced-choice instruments, assessment mea.sures should also include portfolios, 
student self-assessment, and new tests which would involve performance-based and work-related 
problems. 

This group discussed key issues in assessment and established several statements which 
reflected their viewpoints. Assessment should: 
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• Identify and set specific competency goals with learners; 

• Inform the learner and guide instmction; 

• Be ongoing and integral to instmction; 

• Be process-oriented, and encompass math-related reading, writing, and communication 
skills; 

• Reflect real-life tasks, situations, contexts, and needs; 

• Reveal conceptual understanding and problem-solving skills; 

• Include calculator usage; 

• Employ multiple item types, question formats and context-based tasks to encompass a 
diverse set of skills; 

• Provide information for multiple uses, including program evaluation. 

The group emphasized that on-going assessment and exit evidence of competence for adult learners 
should rely on multiple sources of information, and thus that portfolios be used throughout a 
student's stay in a program. The group recommended that research on the development and proper 
implementation of new assessment measures be conducted, and that the group's work in this area 
continues. 

7. Research support 

Research should help identify critical aspects of adult learning processes, and contribute to our 
miderstanding of the factors which contribute to the effectiveness of specific mathematics curricula, 
instmctional methods, materials, or state-of-the-art adult education programs. 

The following areas were identified for possible future research: 

• Definitions and nature of needed skills; 

• Effective instmctional methods; 

• What makes certain staff development processes more useful; 

• Effects of leamer-certered instmction; 

• Contribution of fanx'Jy math/literacy programs to students' knowledge and attitudes; 

• How numeracy can be included in definitions of Indicators of Program Quality; 

• How diversity in gender, ethnicity, and linguistic background can be used to support 
learning of numeracy skills; 

• Learner perceptions of mathematics learning and their impact on learning; 

• Resolution of the (philosophical) debate of the advantages/disadvantages and resulting 
impact of practical, "real life," or “functional math” instmction versus theoretical, 
academic, or "classroom" math. 

Participants in this group had diverse research interests, and felt that few opportunities exist to 
share research results, to discuss issues of conunon interest in this area, or to collaborate on 
identification of a research agenda in adult numeracy education. 

[Editorial note: In addition to the work of this group, several other groups mentioned specific 
research questions in the context of discussing other topics; some groups stressed the importance 
of basing decisions about instruction, curriculum development and methods for staff training on 
the availability of better and more comprehensive knowledge which can be generated through both 
"academic" and practitioner-based research.] 
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Taking a critical look back 

By the end of the last day of intensive work, conference participants were quite energized to continue 
what had begun here. The conference committee, in their concluding remarks, reminded the group that 
while so much had been accomplished, it was impossible to have touched upon all issues adequately. So, 
participants were asked to write a 'minute paper* to flag issues that were not discussed adequately and 
which should be addressed in the future, as well as to describe 'surprises' (for good or bad) encountered at 
the conference. A sampling of responses follows: 

What key issues were not discussed? 

1. Regarding content, I would list 'the politics. of mathematical knowledge,' i.e., understanding how political 
choices underlie supposedly neutral mathematical descriptions of the world, and that numerical data can 
challenge 'taken for granted' assumptions about how the world or society are structured. 

2. How does the 'critical content' list meet the goals of students who have a high school diploma or GED, 
but need a 'review' of math concepts for entrance into a college or technical school, given that colleges 
still emphasize lecture, drill and practice, and everything we want decreased? 

3. How to avoid stopping information flow at the program manager's desk. 

4. The use of technology other than calculators, e.g., computers/software, video and other instructional 
technology, Internet and teleconferencing [for numeracy education]. 

5. I am concerned that interdisciplinary learning may be slighted if we pursue math strictly. 

6. Current national activities that wili Teed" development of 'standards' for adult education, such as at the 
Department of Education. 

7. Addressed but hardly comprehended is preparation of students for taking math exams. 

I was surprised that... 

1. That some people did not know what the NCTM standards are...and that some people felt the NCTM 
Standards were incompatible with our work in adult literacy. 

2. I was overwhelmed by the scope of the topic 'mathematical literacy.' 

3. I was.impressed with the level of the discourse, the commitment of the attendees, and the cohesion of 
the views expressed. I was dismayed at the realization of the struggle it must be for adult educators to 
accomplish their goals in terms of getting the information they feel they need and dealing with problems 
of retention of learners long enough to make a difference. 

4. It was eye opening to discover that so many practitioners from all over the country have some of the 
same concerns about the delivery of the 'math component' of adult education programs. Also, to 
discover how many different issues about staff development, materials, state and local level concerns, 
etc. tfiat are out there. 

5. I am concerned that we (practitioners) have such a difficult time coming up with a plan of action to 
continue the impact of this conference...lf we i.annot continue to be active, the conference benefits are 
greatly reduced. The newsletter seems like a good start, but we also need specific goals for all the 
participants (not just a steering committee). 
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V. Summary 



1. Reflection on conference goals 

To be sure, the Conference on Adult Mathematical Literacy had ambitious goals. While the 
participants were able to accomplish a great deal toward meeting those goals, some areas were 
inadequately addressed due to time constraints. With respect to each of the four conference goals, 
the following is a brief analysis of what was accomplished and what was left unaddressed: 

Goal 1. To identify issues contributing to the lack of mathematical literacy skills in the adult 
population, and to assess the capability of the current adult education system to handle the 
challenge of improving numeracy skills. 

By the end of the conference, a clear picture emerged of the under-resourced adult education 
system and its generally spotty attempts to provide quality mathematics education to adults in need 
of improving their numeracy skills. Yet not much time was spent discussing the factors that 
contribute to "innumeracy" in the adult population, including the effects of K-12 and adult 
education as well as societal factors. Adult education leaders at the state and local levels, who were 
only sparingly represented at the conference, must also be involved in the dialogue on adult 
numeracy education, to provide a more comprehensive picture ol future policies and funding, and 
about decision-makers' visions for the place of numeracy provision in this context. 

Goal 2. To examine reform movements in mathematics education that can serve as a basis for 
changing adult numeracy education. 

The reform movements and curricular frameworks offered by NCTM, SCANS, and the 
Massachusetts ABE Math Standards Project, were well-covered and provided inspiration for future 
endeavors. Some of the potential advantages of establishing curricular standards in math/numeracy 
were also explored. Yet, we have not had time to connect with the broader debate am ong adult 
educators about the role of standards in adult education programs. Specifically, given that 
numeracy education often takes place within literacy or basic skills classrooms, we have barely 
begun to examine how curricular standards in numeracy may be aligned or integrated with 
emerging curricular standards in other areas of adult literacy education. 

The reform movement in K-12 mathematics education has begun to examine not only curricular 
goals, but also teaching practices and the nature of the instmctional environment created in 
classroom contexts. In the conference we started to examine needed changes in teaching. 

However, we need to further examine what aspects of the K-12 (or college) mathematics teaching 
frameworks may be appropriate or can be adapted for adult education, given the unique features 
and contexts of adult learning. 

An important element in K-12 mathematics education reform has been the growing recognition 
that a broader and richer set of assessment practices (e.g., portfolios, performance-based 
measures) needs to be in use to evaluate the range of skills, knowledge, and strategies that are 
involved in learning and applying mathematics in a variety of actual situations. A similar emphasis 
on changing assessment practices in adult education is needed. Specifically, the following issues 
need to be addressed: (a) aligning the scope, content, and format of assessment cools with the 
scope, content and methods of instruction; and (b) developing tools which can offer diagnostic 
information (for teacher and student use) as well as provide useful information for reporting to 
funders and for program evaluation. The need for integrated assessments has been recognized for 
some time, yet a bold initiative in this regard seems crucial to ensure the success of any reform 
efforts in adult mathematics education. 



^0 



a 



Conference on Adult Mathematical Literacy 1 6 



Goals. To initiate plans for action at the national, state and local levels, which would incorporate 
perspectives of members of the mathematics education and adult education communities, and of all 
other stakeholders involved in adult education. 

The conference brought together, for the first time, adult educators and mathematics educators 
from different communities. At the meeting, adult educators became acquainted with the work of 
NCTM and SCANS; inathematics educators learned about the diverse population of adults who 
seek quality mathematics education and about the complex system that provides the education and 
training for adult learners. There were numerous suggestions for action at local, state, and national 
levels to strengthen mathematical education; these recommendations could provide a basis for a 
coordinated plan of action. However, before a formal plan is finalized, it is essential that more 
stakeholders provide input. 

State directors of adult education. State Literacy Resource Centers, employers, and adult 
students need to be heard. More information is needed about the federal government’ s plans for 
adult education (e.g., how numeracy issues will be handled in the upcoming system of Indicators 
for Program Quality), and about upcoming or recent legislation (e.g., the reauthorization of the 
Adult Education Act and any attention it gives to numeracy issues, or how basic skills instruction 
and mathematics education are handled as part of School-To-Work initiatives taken after the 
passage of the Work Transition Act). 



Goal 4. To create a grassroots network of practitioners interested in reforming mathematics 
instruction in adult literacy education. 

An Adult Numeracy Practitioners Network was established at the conference. A committee of 
eight regional representatives was selected to continue the creation of the Network. A newsletter 
editor begari^ to collect data at the conference. (The first issue of the newsletter, "The Math 
Practitioner" was released in late July.) Important ideas about the goals, scope, and possible 
activities of the network have been discussed. To enable the fledgling Network to grow into a solid 
and influential organization, questions regarding the formal structure, funding sources, and long- 
range working plan of the Network need to be discussed and decided. The Network Committee is 
planning to arrange a meeting of Network members in April 1995 in Boston, at the NCTM Annual 
Conference to further address such questions. 

2. Where do we (and you) go from here? 

Dissemination. The culrmnating goal of this report on the Conference discussions is to inform 
a discourse on improving adult numeracy education and to help initiate a reform movement in this 
field. Toward that end, this report is being widely circulated to conference participants, endorsing 
organizations, state and federal agencies involved in adult literacy or mathematics education, and 
other stakeholders. We encourage you to join us in bringing this report to the attention of all 
stakeholders with which you can connect. 

Initiating action to inform policy and practice. In the few months since the conference, we 
have heard from numerous participants about activities they have undertaken locally to increase 
awareness and ui'ge their colleagues to action, with the confidence that their actions are based on 
solid discussions at the conference and are echoed elsewhere. Some have arranged meetings with 
state or regional directors of literacy education in order to present pointed questions and suggest 
comses of action; some have made presentations in local conferences or have written an article for 
their local newsletter; some took steps to connect with local, K- 12 educators, and others have 
formed a "study circle" or "inquiry group" of adult educators who are interested in examining their 
matii ‘eaching practices. It appears that there are many ways to "make a difference." We hope that 
such actions will continue and grow around the country. 
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Networking. While we are very optimistic about the future of the fledgling Adult Numeracy 
Practitioner Network, it is unclear at present what direction it will take and how successful it will 
ultimately be in affecting the state of numeracy education for adults. What is clear is that grassroots 
action is essential to ensure that programs and teachers continuously examine the natme of 
numeracy education and strive to improve their services. We urge you to consider joining the 
Network or contacting its regional representatives (see Appendix D). 

In conclusion, the conference co-chairs and editors of this report express thanks to the many 
organizations and individuals who contributed to the important work of ensuring mathematical 
literacy for all. 
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Chapter 1 

Proceedings of the 1994 Adult Mathematical Literacy Conference 



REFLECTING ABOUT THE GOALS OF ADULT NUMERACY EDUCATION 

IddoGal 



National Center on Adult Literacy 
University of Pennsylvania 
3910 Chestnut Sl, Philadelphia PA 19104-3111 



— If you don't know where you are going, 
you can't know if you have arrived ihere. 



Purpose 

This pap^ examines the issues and tensions involved in defining the goals of adult 
numeracy education. The relative and dynamic nature of numeracy skills, the existence of multiple 
perspectives on numeracy, and the links between literacy and numeracy are discussed and their 
instmctional implications outlined. 

Introduction 

In the United States, the 1991 National Literacy Act's definition of literacy recognized the 
need to attend to adults’ quantitative skills; 



[Literacy is] an individual's ability to read, write and speak in English, and to 
compute and solve problems at levels of proficiency necessary to function on the 
job and in society, to achieve one 's goals, and develop one 's knowledge and 
potential 

This definition leaves latitude for a wide variety of interpretations by curriculum designers, 
program directors, funders, and educators regarding what mi^t be included in the terms 
computational skills and problem-solving skills. Given such circumstances, the adult education and 
math ^ucation communities in the United States, including learners, practitioners, policymakers, 
administrators, and researchers, would be expected to have opened a dialogue to clarify the go^, 
methods, and mechanisms for enhancing adults' quantitative skills. Despite the acknowledged 
centrality , and importance of numerical skills and quantitative information in both everyday and 
workplace functioning of adults, there have been few, if any, signs of public discourse on 
numeracy-related issues within the adult education and mathematics education communities. 

A central question involves the nature and scope of the quantitative sTdlk that adults should 
possess (Le., the definitior of what “numeracy” or “mathematical literacy” may encompass). The 
answers to this question are critical since they will serve as the basis for determining the goals of 
instruction, and for designing curricula, teacher-training efforts, and assessments in adult 
numeracy education. This paper outlines several observations and raises questions that need to be 
considered while discussing the goals of numeracy education. 



A single ladder or multiple ladders? 

In light of the multiplicity of views about the nature of literacy (e.g., Venezky, Wagner, & 
Ciliberri, 1990) and the definition of literacy in relative terms found in the 1991 National Literacy 
Act, it is essential to view numeracy as both relative and dynamic, rather than discuss it in absolute 
terms and assume that “being numerate” has a fixed meaning. 
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The nature and level of the skills that any individual may need to possess usually depend on 
the character^cs of particu^ environments (e.g., workplace, home) where this individual may 
have to lEunction. Needed skills may change over time, depending on personal life circumstances, 
job transitions, and changing realities or technological shi^ in everyday and work contexts. For 
example, processes of both “skUling** and “de-skilling” can be observed in jobs and daily tasks 
(Bailey, 1991). It is not yet clear that higher mathematical sophistication will be requited as the 
world becomes mote technologically advanced. A change in the type(s) of nee^ skills , rather 
than just an increase in skill demands, may lie ahead. (Consider, for example, the nature of the 
change in the computational skills that peoplemay ne^ to possess as inexpensive calcuiators 
become mote prevalent, or the effect of the availabiliQr of barco^ scanners on the skills required of 
cash-register operators). 

In contrast to the above dynamic and relative view of numeracy, consider that among K-12 
mathematics educators in the Unhed States there seems to be some agreement upon a single ladder 
of madiematical skills that all learners ate expect^ to climb— after learning &e four basic 
operations, students routinely move to proportional topics (fractions, decimals, and percents), then 
to algebrtu geometry, and firially calculus. Some measurement and graphing or data-analysis skills 
may be in&oduced at different points. Buying into this system assumes that aU learners of 
m^emadcs (and thus all adults) should possess the same set of skills , and that to achieve these 
skdUs all learners have to climb a single ladder, that is, follow the same linear steps throughout their 
schooling. 

llte ladder metaphor has driven the design of many textbooks and assessment tools. 
Children learning math in school are expected by teachers to reach the top of the ladder. Students 
who carmot cope wth vdiat many high school teachers view as “real” mathematics (Le., mastery of 
abstract mathematics and of algebra and calculus) are usually banished to the likss of a general 
mathematics course (Steen, 1992), which many mathematics educators consider a dead end. 

To what extent is the laddie met^hor at all relevant or helpM to an ^ucator who has to 
plan instruction for adult students seddng to improve their functional skills ? Consider that there are 
multiple and often interrelated purposes for which adults seek to devdop their numerical skills, 

• everyday functional demands (e.g., shopping); 

• wor^lace demands; 

• recreational/social uses (e.g„ crafts, church); 

• if^ues/processes of public interest (e.g., understanding results from a poll 
discus^ on TV, or figures about crime in the neighborhood); 

• participation in public discourse; 

• further education (e.g., college-level courses; pass the GED); and 

• help one's children with their (math) homework. 

Do all of these contexts require the same set of mathematical skills? Some foundational 
skills, tike counting, a sense for magnitude of numbers, or some understanding of ideas of 
addition and subtraction (and i^rhaps ratio) may be needed in most of the above contexts. Other 
inathematical skills and ^kill with hwdling numbers embedded in text (which requires certain 
literacy skills) may be needed in some but not other contexts. Thus, the single ladder metaphor 
must replaced with a multiple ladder notion. How high on each mathematical ladder does one 

need to climb in order to be an effective citizen, worker, shopper, or parent is a question for further 
research and reflection. 

Can students apply learned skills outside the classroom? 

While K- 12 math instruction usually develops specific mathematical skills in simulated 
environments (e.g., through word problems), adult education also has to enable learners to take 
action or “make sense of tire world” outside the classroom, in part by providing skills. 

The traditional emphasis on “academic” mathematical .skills assumes that learners are able to 
transfer their skills from the classroom to other contexts. This assumption often may not hold true 
in reality; as math teachers discover all too often, learners have trouble handling problems not 
resembling those used in class. What are the implications of the demand for transferability on 
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instructional practices? Are teachers prepared to teach for transferability? How should an instructor 
go about assessing the transferability of learners' skills (if the learners* purposes for learning 
require transfer of skills)? 

In reflecting on factors that affect adults' ability to acquire and in turn apply mathematical 
skills, it is important to consider that negative attitude^, "ma& anxiety,” and ui^elpful beliefs, are 
routinely seen in adult learners. (Learners usually attribute such dispositional states to negative 
exi^tiences that they had as students in K-12 schools). This is of importance, since the (tegree to 
which a numeracy-related situation or task is well-managed depends not only on technical Imow- 
how (Le., knowl^ge of mathematical rules, operations, and principles), but also on the actor's 
dispositions, beliefs, habits, self-concept, and feelings about the situation (McLeod, 1992), as well 
as on the actor's metacognitive skills. Fr^uently, adults — ^including those who are Ughly 
educated— -feel that they are “not good wi& numbers” and elect to avoid solving a problem with 
quantitative elements, address only a portion of it, or sedk help from someone (e.g., a family 
member or a salesperson). Thus, it ^peam that one basic goal of adult numei^ education is to 
devdop students* positive attitudes in their own mathematical pow^ and positive beliefs about the 
contribution of mathematical reasoning to their real-world hinctioning. 

Who should define what adult numeracy may encompass? 

For some years, three different communities — employers, mathematics educators, and 
designers of assessment tools— have been presenting, explicitly or implicitly, ideas that frame in 
ovedapping but different ways the nature of the quantitative sldlls adults may need to possess. A 
comprehensive frameworic for what numeracy development may encompass needs to integrate 
these various perspectives. 

Employers. Several initiatives have been taken in recent years to identify the basic skills 
that employers expect of their workers and to define the role of trainers and educators in tl^ 
regard. Well known efforts include a project by die American Society for Training and 
Development (C^evale, Gainer & Meltzer, 1990) and woric by the Seaetary of Labor*s 
Commission on Achieving the Necessary Skills 0CANS, 1991, 1992). These and other studies 
view quantitative skills as one of several foundation skills, which include as well readmg, writing, 
and related communication skills. SCANS (1992), for example, distinguishes between arithmetical 
and mathematical basic skills expected of a woiker, as follows: 

SCANS arithmetical sldlls: Perform basic corrtputadons; use basic numerical 
concepts such as whole numbers and percentages in practical situations: make 
reasonable estimates and aridanetic results widiout a calculator; and use tables, 
graphs, diagrams and charts to obtain or convey quantitative informatioru 
SCANS rnathematical skills: Approach practical problems by choosing 
appropriately from a variety of mathematical techniques; use quantitative data to 
construct logical explanations for real world situations; express mathematical ideas 
and concepts orally and in writing; understand role of chance in the occurrence and 
prediction of events (p. 83) 

■pie quantitative skills desired by employers are broader than mere facility with the 
mechanics of basic number operations; they also include some knowledge of statistics and mental 
computation strategies, and emphasize general problem-solving ability. Employer definitions that 
introduce new demands for communication skills about quantitative issues or with quantitative 
information considerably expand what is considered uncbr the heading of basic quantitative skills. 
Finally, employers emphasize the need to develop integrative skills that are ^plicable in such a 
way that workers can prioritize their actions and draw on a wide range of foundation skills in order 
to handle assigned tasks in a timely fashion. 

Mathematics Educators. Although employers have focused mostly on practical 
numeracy skills and on communication about numerical issues, K-12 educators associated with the 
mathematical sciences have paid more attention to the importance of numeracy, or quantitative 
literacy, in civic, scientific, and social contexts. One influential report. Everybody Counts: A 
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Report to the Nation on the Future of Mathematics Education, (National Research Council, 1989) 
states: 

To cope confidently witii tiie demands of today's society, one must be able to 
grasp tiie implications of many matiiematical concepts— for example, change, logic, 
and graphs — that permeate d^y news and routine decisions....[Fjunctional literacy 
in all of its mamfestations— matiiematical, scientific and cultural— provides a 
common fabric of communication indispensable for modem civilized 
sodety^..[M]atiiematical literacy is es^ciaUy crucial because mathematics is tiie 
language of science and tedmology. Discussions of important health and 
environmental issues (acid retin, waste management, greenhouse ^ect) is 
impossible witiiout using the language of mathematics; solutions to tiiese problems 
require a public consensus built on ^ social fabric of literacy. 

Curriculum and Evaluation Stemdardsfor Sdhool Matiiematics, released by the National 
Council of Teachers of Mathematics in 1989, e?qpand ^ scope and nature of what mathematics 
teaching and learning may ratail well beyond traditional notions of drill-and-practice instruction. 
NCTIM's Standards urges educators to create a problem-solving context for teaching mathematics, 
where students have to reason about mathematical concepts and processes, ami then conununicate 
about them. As definitions of adult literacy expand to inclucb quantitative issues, the goals of K- 12 
m a th e m a t i c s appear to be expanding to include communicative eluents. 

Assessment Programs. Dimensions of numeracy are also reflected in frameworks, 
content, and item formats of tests and surveys of general literacy or basic skills. Most relevant for 
the purpose of the present discussion is an approach developed at the Educational Testing Service 
for large scale surveys of adult litera^ skills, and used in the National Adult Literacy Survey 
(NALS; see Kitsch, Jungeblut, Jenkins, & Kolstad, 1993). This assessment framework 
distinguishes between th^ separate but interrelated facets of limracy: Prose literacy, Document 
literacy, and (Quantitative liter^. Kitsch and his colleagues defined quantitative literacy as the 
knowledge and skills needed to apply arithmetic operations embedded in written materials; they 
assessed this type of literacy skill by using realistic functional tasks (e.g., filling out a bank deposit 
slip; reading a menu and computing the cost of a specified meal to determine the correct change 
fiom a given amount) while varying the arithmetic operations to be performed, the number of 
operations to performed, and the degree to which the operations were emb^ded in text 

In ^dition to “quantitative literacy” ta^, which involve arithmetic operations on numbers 
embedded in print some tasks classified as “document literacy” tasks require cornprdiension of 
textual materials with embedded numbers, but without requiring any manipulation of the numbers 
(e.g., reading a bus rchedule). In all, the NALS approach highlights die strong links between 
numerical and linguistic skills in functional contexts, and the difficulty of defining what is 
numeracy without taking into account literacy issues, a perspective titat was less evidrat in views 
of numeracy discussed earlier. 

With the above said, it is important to note that the NALS definition of “quantitative 
literacy” focuses on tasks involving arithmetic operations only, as opposed to functional ta«;ks 
involving skills from other mathematical domains, such as meastirement or understanding of 
spatial relations. Further, it focuses primarily on the performance of operations that have only tight 
or wrong solutions, even though many everyday or wo±-related t'\ste do not necessarily require a 
precise or “right” answer, but rather require people to plan and optimize ti^ use of resources. 

Literacy and Numeracy are interrelated but separate 

Mathematics instruction as presently implemented in K-12 schools and in many adult 
education programs often does not focus on the skills actually called for in many functional tasks. 
While some r^-world tasks may call for application of “pure” literacy (i.e., reading, writing, 
cominunication) skills or “pure” math skills, other tasks will call for application of integrated math 
and literacy skills. As depicted in figure 1 below, numeracy is a skill domain which involves a 
subset of essential skills from both mathematics and literacy. “Being numerate” involves 
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posse^on of some literacy skills and some mathematical skills and being able to use them in 
combination, as required by the situation at hand 

Rgure 1 




It might ^ imi»ssible to speak of developing full literacy — ^in terms of reading, writing, 
and commumcadon skills — without also establishing an understanding of various quandtative 
concepts and the ability to communicate with or about them efifecdvely. At the same dme, language 
plays a cridcal role in both learning math (e.g., reading often incomprehensible math textbooks, 
solving word problems^ see Pumn, 1987) and in handling real-world taslcs involving mathemati ca l 
elements (e.g., rea^g shipping instrucdons, making sense of a newspaper article with embedded 
sta^dcs). The tradidon of separatmg instrucdon in mathemadcs fiom instrucdon in other areas can 
easily impe^ the development of integradve and useful numeracy skills, in part hecau se the 
functional situadons in which numeracy ddlls are called for do not fit with instrucdonal rasW 
tradidonally used by to teach language arts and mathemadcs. 

One pardci^ example for an area where the linkage between literacy and numeracy has 
been muieiemphasized is that of interpretive skills. A major purpose of adult educadon (and K-12 
^ucation) is to enable all smdents to be effecdve citizens and pardcipate in social and civic 
processes; this r^uires ability to comprehend and cridcaUy evaluate statemaits and arguments 
presented by polidciam, adndnistrators, or advertisers. Yet, mathemadcs educators have litde 
experience in developing students' ability to comprehend textual or verbal mfltftri flk with embedded 
mathemadcal elements, such as those frequendy encountered in newspapers, on TV, or in 
workplace documents. Likewise, mathemadcs ^ucators are unfamiliar with principles for 
assessing students’ comprehension of textual materials with embedded numbers or figures. 

Summary 

The above di^ussion implies that numeracy, as a target for adult educadon efforts, refers 
to an aggregate of skills, knowledge, beliefs, and h^its of mind, and general communicadve and 
problem-solr^g skilk, which individuals may need to possess to effecdvely handle real-world 
situations or mterpredve tasks with embedded mathematical or quantifiable ele-mems, 

The goals of adult numeracy educadon overlap with, but also stand apart from, the 
traditional goals of both adult literacy educadon and adult mathematics education. Literacy and 
math instructors often do not emphasize numeracy skills, as they may appear to be functional, 
"messy," and distant from the "pure" reading, writing, or math skills on which instruction in these 
areas has traditionally focused. In the case of mathematics education, for example, many teachers 
have foci^ on imparting “academic” skills, even though such skills are not direcdy applicable to 
red-life situations confronting the majority of the adult population. The study of mathpmatifiai 
skills such as algebra or geometry may of course constitute a legitimate goal for adults seeking to 
pursue further formal smdies of mathematics; yet, the study of such topics can be seen as falling 
outside the domain of numeracy, and can be justified only if instruction is done in a functional 
context and in connection with the broader goals of adult education. 
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In closing, key points which should be consideted in discussing the goals of adult 
numeracy education include: 

* Numeracy is not a single, fixed set of .skills and dispositions which fit into a “single 
ladder^’. 

• To enable adults to act in a “numerate way,” literacy and numeracy skills must be jointly 
developed and integrmed to enable effective functioning in various contexts. ^ 

• N umer acy em p ha.si7^ procedural, action-oriented skills, as well as interpmdye skills. 
Learning environments need to emphasize transfer of skills, not only acquisition of 
component skills (Le., specific algorithms or methods) m a classroom context 

* The multiplicity and specific nature of life contexts in which learners may need to use 
numeracy or more formal mathematical skills presents many challenges to adult 
educators, who must be able to provide a wide range of classroom experiences to 
address the cognitive, metacognitive and dispositional demands of these different 
contexts. Adequate training and sustained st^ development activities ate requned to 
prepare adult ^ucators for the challenges involved in developing numeracy skills of 
adtdt learners. 
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Purpose 

This paper reviews numeracy demands in contemporary workplaces providing concrete 
examples of numeracy tasks fac^ by employed adults. A bnef review of adult pe^otmance 
in the quantitative section of the recent National Adult Literacy Survey provides an overview 
of the degree to which adults in various occupations are likely to have difficulties with 
numeracy demands in current workplaces. The paper concludes with a discussion of 
guidelines from the US. Department of Labor's SCANS competencies with concrete 
examples of methods instructors can use, following SCANS guidelines, to address the g^ 
betw^ adult numeracy abilities and current woriq>kce demands. 

Numeracy Demands 

The demands made on the numeracy skills of workers are increasing as growing numbers 
of employers require a flexible v/orkforce capable of performing multiple information 
processing tasks including team decision-making about how to monitor and improve 
productivity. As part of teamwork, planning and qu^ty control, workers need to be able to 
solve problems which often involve the application of numeracy skills. These may well 
include reading graphical computer output, calculating means and ranges, and making 
judgments about changing mach^ settings. Typically, in order to cany out a task involving 
numeracy, a worker also need to read instructions vmtten in prose or consult a document 
detailing procedures. Numeracy skills required in the workpla^ can be divided into four 
general areas: calculation, measurement, handling data, and problem-solving. This is an 
artificial sq)aration, but it is a useful one for an educator when analyzing the requirements of 
a particular job or type of job. 

Examples of worlq)lace calculations include adding up the total price on a delivery form, 
finding a percentage discount on an insurance premium, subtracting two fractional lengths 
mariced on a blueprint, and working out the proportions for mixing two chemicals. The 
method used will depend on the calculation and the context in which it is done. A worker will 
choose (or may be forced into by the circumstances) mental arithmetic, paper-and-pencil or 
calculator. Ide^y, the woriter check the answer to see if it is reasonable using another, 
approximate, meAod. This means that the educator needs to teach the woricers how to choose 
appropriate techniques and how to estimate sensibly, as well as the particular skills needed 
for the calculations that a job requires. 

Measurement in the worlq)lace can involve not only direct measuring with ruler or 
micrometer, but also setting dk^ on machines which then do the measuring. In either case, 
care and accuracy are required, as well as an <q)preciation of the permitted tolerances in a 
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particular situation. E^^ples include measuring lengths of wood with a ruler to an accuracy 
of sixteenths of an inch, measuring diameters of wire with a micrometer to within 
thousandths of an inch, and setting a machine to weigh bags of sugar to an accuracy of tenths 
of an ounce. 

Worl^lace data comes^ in many forms, and so do the methods for handling fh^ t dat a 
Much of it is now computerized, and so workers need to be able to interpret what they see on 
a screen and use a keyboard to react to it Other workplace data appears as printed graphs, 
charts or blueprints. For example, a customer service representative dealing with a climt’s 
query will have to key in an identity code to bring up on a screen the details of that client’s 
case, and then read off the information relevant to the particular question, and possibly make 
calculations and changes to the computer entry as a re^t of that query— -and do all this while 
talking to the client on the tel^hone. hi another case, in manufacturing, a workm* mmiitormg 
P®P^tiction of a in a chine will receive a graphic print-out every hour and will need to 
mterpret the information contained in the gr^h, in order to make changes to the machine’s 
operatioiL 

Problem-solving in the woriqilace will usually bring together some of the other areas 
mranon^ above, but it has its own characteristics. Principally, problem-solving will entail 
makmg judgments: about the information which is need^ to make a decision, about the 
relative weight to give distent pieces of information, about the rqipropriate action to tav<» 
Often problem-solving will be a shared activi^, requiring communication, teamwork, and 
analysis of information in various formats. Titis may make the decision-making less of a 
burden on one individual, but it involves other skills of cooperation such as explaining 
clearly, listening carefully and reaching consensus. Because problem-solving interacts so 
much with the other skill areas, it is difficult to give examples of it in isolation, so it will be 
considered fiirther in the detailed examples of workplace tasks which follow. 

Example 1 Statistical Pwcess Control 

Stati^cal Process Control is a way of monitoring the production of a marhinp while 
It IS m operation, ^d making necessary adjustments in order to m aintain a standard 
quality of production. At regular intervals, the machine operator takes samples of the 
pr^uct (which may be botties of soda, lengths of planking or packages of macaroni 
^d ch^) and measures the volume, length or weight of each unit in the sample. 
These dam are then recorded on a form and the mean and the range of the sample 
values are calailaud. The worker plots the mean and range on a grqph, whidi already 
includes values fttun samples taken earlier in tire day. 

Then comes the problem-solving. The worker needs to decide whether production 
IS st^ within pre-set tolerances and, if not, by how much to adjust the settings on the 
machine. Too small an adjustment will not solve the problem, whereas too great a 
clmge will turn under-weight into over-weight, producing a new problem. Keep in 
mmd ^ the mach^ is still in productiwi while all this is h^pening, and a woricer’s 
speed in dealing with the sample and taking the decision will avoid costly wastage of 
materials and production time. 



Example 2 Customer Service 

A customer service representative (CSR) handling billing inquiries receives a 
telephone request for late payment After asking for the customer’s name, the CSR 
can pull up the whole of that customer’s record on a computer screen and check on 
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^ l^yment history. At this point, there is an initial decision to be made: How reliable 
IS this customer? Can any extension of time be given? 

If an extension seems to be in order, the CSR then consults a set of rules 
concerning the length of such an extension and whether some percentage of the bill 
must be paid immediately. After calculating the effect of the rules in this case, the 
CSR te^ the customer the result — ^and probaiily generates a discussion on the 
possibility of tte customer paying as required. Again, the CSR must malrp. a decision, 
within the limits of certain dist^tionary powers, which will produce the solution 
most likely to lead to payment and a satisfied customer. 

Example 3 Quedity Assurance Teams 



In high-performance worlqilaces, teams of workers representing activities at 
various stages of production often meet in what are called “quality assurance teams”. 
The purposes of such teams are to identify problems, jointly set new productivity 
goals, ^d discuss the results of monitoring productivity at various stages of 
production (i.e., where are the mi sta ke s or slow-downs happening and what can be 
done about it). 

A typical team problem is too much inventory — skids loaded with parts or 
finished product— on the floor. A major productivity goal is “just in time” 
production, so that material is ready for the next stage of production or for the 
customer exactly when it is needed. This cuts down on spoilage, breakage, pilfering, 
and needed warehouse space. 



To solve problems like this, 4-6 workers may spread inventory graphs on a 
table. Such line gr^hs record the amount of inventory in various locations at various 
points in time (by the hour, day, week or month). Synthesizing information from 
these graphs can allow the team to determine when build-ups of excess inventory 
(lc., parts or fmished product) are occurring. Team members wiD offer problem- 
solving suggestions on why the b^d-ups are occurring (e.g., the new person at 
Stage 4 is having a hard time keeping up, the second machine at Stage 3 h^ b^n 
reqtmitioned for a special order project, breakdowns are occurring on the first 
machine at Stage 3). Additional information is then gathered on suggested 
possibilities. For example, what would happen if a worker at Stage 3 went to help at 
Stage 4 every other hour? Alternative computations of output mi^t involve working 
with h^-day or two-hour splits of time. Speculations about machinp. breakdowns 
might involve checking when the machine was last overhauled and re calibrated, 
looking up project^ times between maintenance, and computing the time before the 
next scheduled maintenance. Pulling up machine records of the questionable maphinp. 
durmg a comparable time during the last maintenance cycle would provide 
iMormation to justify a call for early maintenance. New and old work orders would 
be scaimed to see how many parts are called for in the special order which took a 
machine off line. Based on perf^oimance so far, confutations and estimates would be 
made for how long it would ^ remain off line. The culmination of all this 
bramstorming and quantitative information-gathering would be a p lan to increase 
production s|^d arid reduce the amount of inventory on the floor. This would 
mvolve deciding which workers and machines would do w ha t taslrg, setting goals, 
counting and making measurements at regular intttvals, and recording data to monitor 
the various stages of produedotL In 3 - 5 days time, the quality assurance team would 
me&t again briefly to determine how well goals had been met and how well problems 
had been solved. 
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Worker skills demonstrated on the National Adult Literacy Survey 

To give some idea of the between the need for skills in the workplace and the 
actual skills of workers, consider some of the results of the recent National Adult Litoacy 
Survey (NALS) Csfadonal Center for Educational Statistics, 1993). The more than 26,000 
adults who participated in the survey were given tasks of varying difficult to accomplish 
using realistic scenarios and materials. The percentage of adults correctly completing various 
prose, document, and quantitative ta^ was used to establish task difficulQr ratings dong a 0 
- 500 scale. Then, each adult surveyed was given a proficiency score on the same scale 
according to the tasks successfully completed. For example, the tadc *Total a simple bank 
deposit entry” was rated at 191 on the quantitative scale, and adults with a proficiency score 
of 191 would be given that score because they had a high probability (80%) of completing 
that item. These adults would then have a steadily decreasing probability of success with 
more difficult tasks given higher ratings of 250, 300, 350, etc. 

The full scale 0 > SOO is divided into five levels of task difficulty and respondent 
proficiency. To give some idea of the five levels, here are some example tasks from each 
level These ta^ illustrate not only the quantitative scale, which is directly related to 
numeracy, but also the prose and document scales. This is in order to emphasize the point 
that the use of such skills in the worlq)lace will usually be integrated across the three areas. 



Selected Tasks from the National Adult Literacy Survey 



Level 1 
(0-225) 


Identify a country in a short article. 
Locate the time ^ meeting on a form. 
Total a simple bank deposit entry. 


Level 2 
(226 - 275) 


Locate an intersection on a street map. 

Calculate postage and fees for certified mail 
Calculate the total costs of a purchase from an order form. 


Level 3 
(276 - 325) 


Write a brief letter explaining a billing error. 

Find information from a bar graph of energy sources. 

Calculate miles per gallon using information on a mileage record chart 


Level 4 
(326 - 375) 


Explain the difference between two types of employee benefits. 
Use a table to determine the pattern in oil exports across years. 
Determine correct change using information on a mrau. 


Level 5 
(376 - 500) 


Summarize two ways lawyers may challenge prospective jurors. 

Use information m a table to complete a gr^h, including labeling axes. 
Using a calculator, deterrrune the total cost of carpet to cover a room. 



The NALS results showed that 21% - 23% of adults nationally perform within Level 1, 
and 25% - 28% within Level 2. This, of course, includes those not in the workforce, but 
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does indicate that about half the adult population perfonns at these lower two levels. A 
comparison of the tasks listed above with fte skills now required in many wodcplaces, 
particularly those described in the three detailed examples of the last section, shows that 
many wodmrs have a lai;ge -drills problem and will find it difficult to carry out jobs ndiich are 
becoming steadily more complex. This is true of both numeracy skills and others in the prose 
and document areas, which are used together in order for woikers to perform their jobs 
sadsfactoiily. 



Only the most basic jobs are limited to the simple use of addition ai^ subtraction 
represented by Level 1 ta^ Some degree of form filling is called for in 70% of jobs and 
ti^ often involves taking infonnation fiom one source (e.g., a table, chart, or machine 
display) and performing some kind of calculation upon ib& Monnation. Sudi relatively 
simple ta^ parallel diose of Levd 2 on the NALS quantitative scale. Much more typical of 
chan ging workplaces, however, are the tadts represented at Levels 3, 4 and 5 which call for 
the use of calculators, problon-solving, setting iqi computations, gadiering informatioa from 
several sources, and estimating to check die reasonableness of answers. Researchers have 
cqpsistendy found the vast majori^ of worlqilace materials — manuals, memos, new product 
imormadon, troMle-shooting direMons — to be of hi^ school or college level difficulty. 

(See, for example, Mikulecl^ and I^ehl (1980), Sticht (1982), Mikulecky (1982), and Rush, 
Moe and Storlie (1986).) Tlus is comparable to Level 3 of the NALS. In most occiqiations, 
therefore, woikers whose quantitative competencies are only at Level 1 or 2 (Le. 40-50%) 
are obvious candidates for some basic ■*ski1l<i training. Even in wodqilaces which haven't 
moved toward SPC and (^ualiQr Assurance teams, more than a fifdi of workers are likely to 
have difficulty widi basic measurement and computation tasks. Adults in basic education 
programs who are not yet ready to pass the GED tend to score at the very lowest NALS 
level. 

SCANS: A Recommended Instructional Approach 

The US. Department of Labor instituted an advisory committee on skills necessary for 
functioning in today's wor^lace (Secretary's Commission on Achieving Necessary Skills) 
in 1990. The charge of this commission was to determine what skills educators should be 
teaching to prepare learners for the current and future workplace. The Commission reports 
that increased competencies are needed in the five areas listed and described below. 

Resources - identifies, organizes, plans, and allocates resources. 

Interpersonal - Works with others on teams, teaches others, serves clients, 
exercises leadership, negotiates, and works with diversity. 

Information - Acquires, organizes, interprets, evaluates, and communicates 
Information. 

Systems - understands complex inter-relationships and can distinguish 
trends, predict impacts, as well as monitor and correct performance. 

Technology - Works with a variety of technologies and can choose appropriate 
tool for task. 

The Commission did not recommend that educators necessarily attempt to directly pr^are 
learners for particular jobs. It did suggest, however, that learners become involved in many 
more long-term tasks and projects which call for increasingly complex applications of these 
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competencies. For example, scheduling resources like time is something th^t the 
Commission says could be e]q)ected of learners regularly. Tl^ would begin with scheduling 
one's own time, move toward scheduling a team, then to a time line for project completion, 
and so on. 

The Commission does not recommend diat these competencies be taught sq>arately. The 
should all be integrated as parts of Icmg and short term projects which involve both individual 
and group effort Recent research continues to underiii^ the fact that sqparately tgnghr dfitifi 
do not tranter very well to real-world ^plications for most people. An example of a 
SCANS activity d^gned for a group of high school math students follows below. Similar 
activities could be develqred for adults. 

SCANS Activity 

Activity Description: Using a set of building and landscape drawings from a local 
contractor have teams of 4-S students determine amounts of specific inafftrials and cost 
est im a t es for those materials. Each mam would be te^nsible for contacting a different 
building supplies dealer for determining cost of materials. The result will be a written 
m a t e ri als lik and cost estimates prepared for the contractor and/or home buyer. Cost 
comparisons fiom different building supply dealers would be a useful outcome of dds 
project 

Resources: Teams would need to decide the following: 

^ Identify differmit areas and materials used in prop(^ed building and landscape 

• Allocating re^xmsibilities 

• Determine tools neoled 

• Tune to estimate, analyze and vmte up results 

Interpersonal: 

• Letter writing to contractors to g^ cooperation for project 

• T eam s must identify through brainstorming, different areas and materials used in 

proposed building and landsc^ 

• Talk to contractors and building supplies dealers to gain information 
Information: 

" • Gadierwdanal}^ information fiom contractors and building supplies dealers 

• Present information in verbal and written form fincluding tables and graphs) 

Systems: 

• Plan out timelines of when different tasks must be completed 

• Devise system to monitor if everyone is on schedule and task 

• Develop alternate plans when things go wrong (i.e., alternate sources for building 

supply information, who picks up on tasks if team member is ill, etc.) 

Technology: 

• Telephone to contact building supply dealers 

• Calculator to compute amounts of mamrial and costs 

• Computer program for word processing and developing tables and graphs 

Less ambitious projects are desirable to begin with. Examples might include rftam p lannin g 
and budgeting of a fund-raiser or planning a trip, computing costs of food, travel and 
lodging, and developing a budget to make the trip possible. Because interpersonal 
competencies are part of the SCANS guidelhics, team efforts are preferable to individual 
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activities. The role of the instructor is to facilitate, provide modeling and instruction as 
necessary, and to make sure each team member gains ejqperience in each competency area. 

Implications for Adult Educators 

Much adult basic education is currently delivered to adults on an individual basis. Adults 
voluntarily receive instruction at basic education centers where they attend with varying 
degrees of regularity. In many centers, the mode of operation is for the adult to get his or her 
folder a file drawer and begin working toward individual goals (i.e. GED preparation, 
multiplication mastery, etc.). Many learners drop out during the first dozen hours of 
instruction and only a small percentage exceed 50 hours of instruction per year. 

To achieve the level of numeracy skill called for in current woriqtlaces and to implement 
ideas advocated by SCANS and the Department of Labor implies: 

• significant changes in how adult education is delivered and possibly 

* targetmg instraction uptm individuals who are likely to attend regulaiiy enough to 
partidpaie in group projects which might stretch over several weeks. 

Adults who don't have a hi^ school diploma but are already beyond the h asic stages of 
simple addition and subtraction reflected in Level 1 of the NALS could work toward tfiiring 
the GED test for part of the time they receive instruction and also work on a group SCANS 
project The combination of individual and group work may prove to be a motivating 
mixture which actually improves attendance. Very low level adults, who have rfptmnnRtrat^*/} 
the ability to attend regularly, could work on simpler SCANS projects. 

Colla^rative projects between local employers and adult education centers could gather 
materials used in local workplaces to create simulations of numeracy tasks present in those 
co mm u ni ties. These could range from taking measurements to using computer print-outs to 
checl^g Ae calculations on SPC forms. The goal is to demonstrate the co nne ction between 
what is being learned and specific real-world uses of rHIIc 
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Purpose 

This paper examines the lelation^p between basic literacy achievement anrf numeracy 
within an adult life-skills context The level and proportion of literacy and ninneracy 
achievement will be examined qiecifically for gender and native language In addit i on, die gq> 
between literacy and numeracy achievement will be analyzed on the basis of gender, age, native 
language and years of school!^. Finally, die size of the gq[> will be discussed along with some 
implications for assessment and instruction. 

Introduction 

For the purpose of this prper reading and math items which appeal together on two 
CASAS iqipraisal forms will be analyzed. The Greater Avenues for Independence (GAIN) 
Appraisal and Enqiloyability Coxrqietency System (ECS) Appraisal will be examined. Both 
forms are used to assess the basic Actional literacy and numeracy level of examinees who are 
about to enter the v/orlqplace. 

What is the content of the math skills assessed? 

Math items include both basic computation with no reading required anH numeracy within 
a reading context Items in a reading context involve life-skills applications such as reading a tax 
form and figuring die tax, studying a cotpon and calculating how much can be saved, or reading an 
appointment book and figuring how to budget time. The following item content descriptions are 
typical of the ECS and GAIN ^ipraisals used in tins analysis. 
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Basic Computation: 

• Add decimal numbers 

• Subtract decimal numbers 

• Multiply decimal numbers 

• Divide whoie numbras 

• Add common fractions 

• Subtract common fractions 
Functional HfC'Skills context: 

• liiteipi«t and coiiqnite wages arid wage mfonnation 

• Use catalogs, order forms, and related information to purchase goods and services 

• Interpret information about personal and family budgets 

• Interpret r y pr op riate standard measurements for volume and tenq)erature 

• Calculate interestrates 

• Identify and use information about training opportunities 

A sair^le math item in a frmctional life-skills and work related context is: 
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Description of the two CASAS databases used for these analyses 
GAIN database 

Greater Avenues for Independence (GAIN) was enacted by die Calif ornia Legislature in 
1985 for the purpose of welfare reforat The GAIN Program contains a full range of 
en^loyment-related training and si^pportive services to adults receiving Aid to Families with 
Dependent Children (AFDC). The GAIN Appraisal is used to identify those particip ants who 
need basic education as a corr^noit of their enqiloyability plan. The apprais^ includes 
assessment in a frmctional contoctofieading, math listening coup: /hension. Thereading 

portion consists of 30 items, tire math portion has 20, while the listening has 12. For the 
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purposes of this ps^er only readii^ and math will be examined. The database consists of more 
dian 300,000 re^onse forms collected over a four-year period. 

ECS database 

The En^loyability Con^etency System (ECS) Appraisal was developed by CASAS to 
provide an initM assessment of a leam^s basic fimctionai reading and mafli slriPs in a training 
and employment context It provides information for appropriate placement into basic skills 
program and program level, as well as a method to collect basic demogrsphic information in a 
standardized format The ECS Appraisal consists of 20 reading and 20 items The reading 

portion assesses a leamei^s ability to apply basic reading skills to materials diat a person is likely 
to encounter bodi in job training and in foe workplace. The math portion assesses an examinee's 
ability to perform basic math conq>utation and apply basic math fJrills in a fimctionai context 
relate to employment The ECS database consists of 18,186 response forms collected in 
California. 

Interpreting CASAS Scaled Scores 

Both of foe above appraisals are scaled using Item Response Theory (IRT) v^ch 
provides a standardized scale of examinee ability aiui is similar to that used by NALS, GED and 
SAT. This procedure allows for con^rarability of test scores because foe item parametois are not 
bound to foe test itself but are linked to a more general curriculum scale. The following table is a 
guide to typical adult learner proficimcies as they correspond to ABE curric ulum Four 
proficiency levels which will be referred to in this report are identified in Table 1 using CASAS 
scaled seme ranges. 



Table 1 

Range De<criptioaofl>arn«r Pre fi cte 



Less than 

2 ao 


• Diffieolty wiA basic literacy and fakiHs 

• niffigptqf pmvtdmg ha«e percftnal in iinri<trn 

sa^ as on job ^licadofis. 

• Unable to coxx^iae wiiges and paycheck dedoedons. 

• Unabte to stmpfe basic dsectioDs aixl safe^ 

PTOcedmes, 


200-214 


• Possessmg low theiacy skxUs. 

• DifiBcnl^ lairsning eo^kiyinem oiaside enl^ 

• Able to ^ Old sixq>te 

•Able to denwMBtmesopie basic computation abilihes in context 


2X5-224 


• Able to inteqiret sin^ gnqdis and duKts. 

• Abk to bande most snni^ needs and social skills. 

•Aide to demonstrate inost basic coni|aitation abilities mcocteacL 

• Difficulty following more compkx sets of direction 

• FnnetioniDg bdowabidt school levd. 


225& 

above 


• FmictiomDg at or above a lu^ school entiy level in reading and 
mafo and can piofo from instnictioia in GED pnpaiatioo. 

• Able to peifonn mult^le mathematical fooctioos to solve a 
sin^ l^lem in a readixig context 

• Can profo fo>m mstxr^cdon at foe bi^ school kvel 

• Ckn meet smival needs, rendne woik, social danands. 

• Can nsnally peifonn wotk mvolvine onl directions. 



CASAS, im 



Conference on Adult Mathematical Literacy 35 



/I A 



BEST COPY AVAILABLE 



Distribution of Literacy and Numeracy Level by Gender 

The gq> between literacy and numeracy among males and females is similar: for both 
sexes only 32 to 35 percent of GAIN participants have numeracy skills at the hipest level 
(225+). An equal proportion, close to 30 percent, are spread out over the next two lower levels, 
(see Figure 1) In contrast, a much higher percentage ofmales and fianales have literacy skills at 
^e highest level, .^yproximately 80 percent of all females and 69 percent of all males in die 
GAIN population scored 225 or higher in reading. 

The results for the ECS population are somewhat diffoent (see Figure 2) A hi^o- 
percentage (48-50%) have numoat^ sikills at a high school level (225+). Females were slightly 
better represented than males in bo& reading and matii at the highest level. Also, for ECS, 
approximately 20 percent more males and females had hi^ier matii scores tiian did the GAIN 
participants. 

It should be noted that the ECS and GAIN databases differ in a number of ways. The 
ECS population is younger and has less education beyond the high school level, but at the same 
time has very few who have conqileted fewer than seven years of schooling. In tiie GAIN 
population, however, examinees are more concmtrated at both ends of tiie yardstick. A large 
numbo* have fewer than 6 years of sdioolmg and a larger number have more than 12. The greater 
proportion of high math scores in tiie ECS database is probably due to the fact that the majority 
of ECS examinees have recently conqileted 7 to 12 years of schooling, while GAIN participants 
have a large contingent tiiat either have had fewer than seven years of schooling or who have 
coinpleted their hi^ school education a nuntiier of years 
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Distribation of literacy and Numeracy Level by Native Language 

Native language seems to be a significant fector in tiie literacy and numeracy level of adult 
learners, (see Figure 3) For GAIN participants, 82 percent of native speakers of Hnglish scored 
225 or above in literacy, while only 55 percent of non-native speakers scored at tiiat level. For 
numeracy, the difference is almost as dramatic; 35 percent for native leakers versus 21 percent 
for non-native. 

The results for the ECS database were very similar to those for GAIN, (see Figure 4) 
More than three-quarters of the native speakers scored 225 or above in reading, while a little 
more tiian half of the non-native speakers scored that high. The discrepancy between native atiH 
non-native speakers appears to hold in the same way for numeracy. Numeracy for native and 
non-native speakers is also well behind literacy skQls overall. 

In a separate analysis, the correlation between all tnath items and all reading in the 
ECS database was .58. All of foe above s ugg ests that a hi gh level of native language proficiency 
indicates a probable intermediate level of numeracy, but that language, or literacy proficiency, is 
not sufficient in and of itself to assume an advanc^ level of numeracy. 
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Estimating the Gap Between Literacy and Numeracy 

In the following tables reading and math scores were paired in order to estimate the 
direction and size of the gsp between literacy and numeracy achievement In Table 2, die 
agreement of reading level to madi level can be seen for GAIN participants according to gender, 
age, native language and grade level. For males, 48.2 percent had a reading score diat was at least 
one proficiency level higher than their madi score. In contrast, only 3.7 percent had a math score 
that was higher than reading. In all categories, the most common agreement of reading level to 
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madi level was at the highest lange (225+). For exanq>le, 36.1 percent of males had similar 
reading and math scores. Looking at the table overall, not too much difference is seen in the effect 
of demographic categories on test score. For die most part, leamm who had a low literacy level, 
anyone imder 224, had a math score that was at least one level lower. 

This holds true for the ECS population as well, (see Table 3) One noticeable exception is 
that learners vdiose native language is not English had a much greater proportion of math scores 
(1 1.6 versus 33) that were hi^er dian reading scores. This is probably typical of die ESL 
population in general (not well represented in these databases), who have had some numeracy 
education but are genially lacb'ng in English literacy proficiency. 

As stated earlier, the population of the two databases used to make diese conqiarisons 
differ in a number of ways. The GAIN database conqnises welfare clients who are mosdy U.S. 
citizens, many of whom have conqileted high school, almost all of whom speak FnglisTi as a 
native language, and who tend to be older than thdr ECS counterpart The ECS database is 
conqirises youth and adults in enqiloyability programs, who tend to be younger overall and have 
had less erhicatioit Almost 30 percent of die ECS groiqi do not speak English as a native 
language. Both these populations are considered to be Adult Basic Education learners as 
opposed to English as a Second Language and therefore represent, for the most part, die literacy 
and numeracy achievement level of native speakers. 

Table 2 

GAIN Database 

Agreement of Reading Level to Math Level 





Readme Level 


~ Math Level 


Read>Madi 


Matb>Read 




<200 


200-214 


215-224 


225+ 






Gcadcr 


1.4 


63 


43 


36.1 


483 


3.7 


Female (N-107353) 


0.6 


33 


Z3 


36.3 


56.0 


1.5 
















15-24 (N-34,734) 


0.4 


33 


3.5 


353 


543 


ZO 


25-34 (N-88^17) 


0.7 


3.9 


Z6 


353 


55.8 


1.8 


35-44 (N-44,795) 


1.2 


5.1 


3.0 


38.5 


49.6 


Z6 


45+ (N»9.815) 


33 


8J5 


4.1 


27.6 


51.8 


4.5 


Native Langaase 














Engli^ (N-1SI.S40) 


03 


33 


Z4 


38.7 


53.7 


1.5 


Spanish (N>I3,008) 


2.4 


8.7 


4.9 


17.8 


623 


4.0 


Grade Level 














0-6(N-6.831) 


9.4 


18.0 


3.8 


93 


51.8 


7.7 


7-8(N-10461) 


133 


4.2 


9.7 




66.7 


3.7 


9-11 (N-74.83S) 


0.7 


4.8 


3.5 


26.9 


61.9 


23 


12(N»59.812) 


03 


23 


2.4 


44.0 


49.4 


1.6 


13+ (N=2U84) 


0.1 


0.9 


1.5 


65.3 


31.1 


1.1 



(All cells are peroeotages) 
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Tables 
ECS Database 

Agreement of Reading Level to Madi Level 





ReadiiigLevd 


=Ma&Lcvd 


Read>Math 


MadP^Read 




<200 


200-214 


215-224 


225+ 


Gender 














Male(N«9,647) 


0.8 


53 


5.9 


413 


40.9 


6.0 


Female (N=7.430l 


0.5 


33 


5.5 


453 


40.8 


4.7 


Age 














15-24 (N-8,701) 


0.5 


4.7 


73 


41.9 


38.9 


63 


25-340^-4.608) 


0.8 


43 


3.9 


39.8 


472 


4.0 


35-440^-2,639) 


1.0 


3.6 


3.9 


493 


37.8 


4.4 


45+ 01=1.487) 


1.7 


5.8 


4.6 


43.5 


39.0 


5.4 


Native LaBcna^ 














Engfeb 


0.4 


33 


4.7 


45.0 


43.1 


33 


Other (N*5»042) 


1.7 


7.6 


8.6 


34.1 


36.4 


11.6 


Gkade Level 














0^0*-132) 


9.1 


17.4 


4.5 


53 


453 


183 


7-80J-15S5) 


13 


103 


10.8 


203 


48.1 


93 


9-110*»7^3Q 


0.7 


5.0 


73 


35.1 


45.8 


6.1 


12(N“5.54Q 


0.4 


23 


4.0 


503 


38.8 


4.1 


13+ 01=719) 


0.1 


1.8 


13 


70.8 


23.6 


23 



(AO cdOs aiepoceDtaiges} 

In Tables 2 and 3 an average of 48 percent of the learners, in bodx databases combined, 
had reading and math scores which fell in the same general proficiency level The most common 
agreement, by far, of reading level to math level occurred at die hipest level (225+). These 
learners are at a level at which th^ can profit fitnn high school or GED instruction and 
presumably have had substantial numeracy education. In contrast, however, more than half of all 
learners demonstrated a considerable gap between literacy and numeracy, most of which was at 
the lower duee levels. 



Summary and Implications 



Adults use numeracy in a variety of life-skills contexts in die home, the workplace and 
the co mmuni ty. The ability to use numeracy in diese life- skills contexts all require literacy skills 
as well as numercy skills. The National Council of Teachers of Madiematics (NCTM) Math 
Standards and the SCANS commission have identified numeracy skills needed in die fiiture vdiich 
will require die integration of numeracy widi literacy and communication skills to analyze and 
solve problems and think critically. 

This p^er presented an analysis of the data firom two databases that addresses the 
relationship between literacy and numeracy. The relationship between basic literacy achievem^t 
and numeracy seems to be minimally effected by categories of gender, age or years of sdhooling. 
The one exception is for native speakers of English who clearly out-perform their non-native 
counterparts in bodi reading and math. 

Very litde data has been collected in regard to progress in numeracy. However, based on 
15 years of research data in literacy an adult learner can be expected on average to move fiom the 
middle of one CASAS proficiency level into anodier in about 200-250 hours. Assuming that a 
similar progression mi^t apply for numeracy, then 47 percent of the GAIN and ECS population 
are minimally about 200-250 hours behind in numeracy. 
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Chapter 4 

Proceedings of the 1994 Adult Mathematical Litraacy Conference 

FEDERALLY SUPPORTED ADULT EDUCATION DELIVERY SYSTEM 

Division of Adult Education and Literacy 
U.S. Dqpartment of Education 
400 Mt^land Avenue, S.W. 

Washington, D.C. 20202 



Purpose 

The purpose of this p^)er is to provide a summary description of the major adult 
education and literacy programs administered under die Adult Education Act and the Adult 
Education for the Homeless Program established under the Stewart B. McKinney Act and to 
frame a set of key issues concerning mathematics education in adult education. 



Adult Education Act Programs 

Basic State Grants 

The program of Basic Grants to States is the major source of Federal support for 
adult basic skills programs. This program, through a cooperative effort betwemi die states 
and the Federal government, offers persons 16 years of age and older or w4io are beyond 
the age of compulsory school attendance under State law, the opportunity to attain reading, 
writing, and computational skills through the secondary school level of competoice. 
Opportumties are also provided for adults to overcome English-language deficiencies. 

The Basic State Grant Program continues to target its services on adults with less than 
a high school education. Census data (1990) indicate that 44 millio n persons comprise this 
target population, of which 4.5 million failed to go past the fifth grade. 

Recent Funding History 



Fiscal Year 


Federal Funding 


State/Local Funding 


1990 


$157,811,000 


$630,000,000 


1991 


201,032,000 


711,000,000 


1992 


235,750,000 


NA 


1993 


254,623,000 


NA 


1994 


254,623,000 


NA 
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While only 15 percent state match was required in 1991, state contributions amounted 
to over 75 percent of total program expenditures, or more than three times the Federal 
contribution. 

Administnitive Structure/Services 

The State educational agency is responsible for providing federally required plans and 
reports, reviewing and processing applications fiom local providers of adult education 
services, coordinating programs serving adults, providing technical assistance, establishing 
priorities for staff development and indnine. and evaluating local programs. 

States must give pr^erence to local service providers who have demonstrated or can 
demonstrate a c^ability to recruit and serve educationally disadvantaged adults. This group 
of adults is defined generally as those vdio demonstrate basic skills equivalent to or below 
the fifth grade level. 

The Adult Education Act directs special attention to programs for incarcerated and 
other institutionalized adults and to programs sponsored by Public Housing Authorities 
(PHA). States must spend at least 10 percent of the Fede^ grant for institutionalized adult 
programs and a state established minimum for PHA’s. 

Courses on instruction include Adult Basic Education (ABE), Adult Secondary 
Education (ASE), and English as a second language (ESL). 

Selected Program Facts and Outcomes 

Information from annual performance reports submitted by the States for Program Year 
1991 indicate the following educational and economic outcomes; 

4 Over 3.7 million adults were enrolled in adult education. 

4 Minorities comprise two-thirds of all enrollments. 

^ Eighty-three percent of program participants were between 16-44 years of age. 

^ A totd of 242,764 participants passed the General Educational Development (G03) 
test 

^ Another 72,834 participants received high school diplomas. 

4 Over 202,995 entered another education or training program. 

4 Over 26,938 participants received U.S. citizenship. 

4 Jobs were obtained by approximately 114,500 participants who had previously been 
unemployed. 

4 Approximately 95,000 participants obtained a better job or a salary increase after 
program involvement 

^ Over 53,000 participants were removed from public assistance roils. 

State literacy Resource Center Program 

The purpose of the State Literacy Resource Center (SLRC) program is to establish a 
network of centers that will; 

4 Stimulate the coordination of literacy services; 

4 Enhance the aq>acity of state and local organizations to provide literacy services; 
and 
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♦ Serve as a reciprocal link between the National Institute for Literacy anH service 
providers for the purpose of sharing infonnation, research and expatise, and 
literacy resources. 

Recent Funding History 

SLRC grants to states are allocated by formula based on the number of arfuit 16 and 
over who have not completed high school in o a ^- h state. 



Fiscal Year 

1992 

1993 

1994 



Federal Funding 
$5,000,000 
7,856,000 
7,856,000 



Administrative Stmcture/Services 

Grants for the support of the SLRC program are made to Governors of a state to 
establish a state cento* or to the Governors of a group of states to establish a regional 
coter. Contracts to support the creation of new centers are issued on a competitive basis 
with State or local agencies, organizations, or in«y titu t i o"s 

During FY 1992, the first year for the program, all 50 states, the District of Columbia, 
and ^erto Rico received grants. Of these, 41 states created new state centers. The 
remaining state <^anded eidsting centers. Eleven state, three in the west, two in the 
midwest, and sk in the East have formed regional cmiters. Cmiter activities include: 

♦ Improving t ea ching methods, technologies, and evaluations; 

♦ Assisting public and private agencies in coordinating their literacy services; 

♦ Encouraging padnerships with non-profit organizations and community-bas^ 
organizations; 

Encouraging innovation in the delivery of literacy services 
Providing technical assistance to state and local service providers;- 

♦ Assessing learning style, screening for learning disabilities, and providing 
mdmdualized instruction; 

♦ Facilitating the training of full-time professional adult educators. 

National Institute for Literacy 

The National Institute for Literacy was established in the National Literacy Act of 
1991. The purpose of the Institute is to enhance the national effort to achieve foil literacy 
by the year 2000 by creating a national support system for Uteracy and serving as a national 
foc^ point for interagency policy development, dissemination of information, technical 
assistance, program evaluation, and research and dissemination. 

Recent Funding History 

Fiscal Year Federal Funding 



♦ 
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1991 

1992 

1993 



$5,000,000 

5,000,000 

4,900,000 



Administrative Stnicture/Services 

The Tngtitittfi is administered under an interagency agreement between the Secretaries 
of Education,Healtii and Human Services, and Labor. An Advisory Board, appointed by 
the President, serves the Tngtitiite by making recommendations on the goals of the Institute, 
and the appointment of the Director and staff. The Institute is authorized to engage in die 
following activities; 

♦ Assist Federal agencies in setting specific objectives and strategies for improving 
literacy and to assist the agencies in developing wa}^ to measure progress; 

4 Conduct ^lied and basic research and demonstrations on literacy, 

^ Assist Fed^al, State and local agencies in development, implementation and 

evaluation of policy with respect to literacy by esteblishing a national data base and 
providing technical and policy assistance; 

4 provide program assistance, training and technical assistance for literacy programs 
throu^out the U.S.; 

4 Collect and disseminate information to Federal, State and local entities with respect 
to literacy methods that show great promise; 

4 Provide a toll-free, long distance telephone number for lit^acy providers and 
volunteers; and 

^ Av^ird literacy fellowships to outstanding individuals pursuing careers in auiult 

«^iiratir>y i or literacy in the areas of instruction, management, research or mnovation. 

National Workplace litmicy Program 

The National Worlqslace Literacy Program (WPL) funds competitive demonstration 
grants for programs involving partnerships betv/een businesses, industry, labor 
organizations, or private industry coimcils and education organizations, including State 
education agmicies, local education agencies, and schools (including area vocational schools 
and institutions of higher education), nonprofit employment and training agencies, or 
community-based organizations. Each patinersbip must involve at least one business, 
industry, or labor organization, or private industry council, and at least one education 
partner listed above. 

Recent Funding History 



Fiscal Year 


Federal Funding 


1990 


$19,726,000 


1991 


19,251,000 


1992 


21,751,000 


1993 


18,905,536 


1994 


18,905,000 




Conference on Adult Mathematical Literacy 44 

5j 




Administrative Structure/Services 



nation^ diso'etionary program is jointly administered by the Division of Adult 
Education and Literacy and the Division of National Programs wi thin the Office of 
Vocational and Adult Education. Since 1988, ED has funded over 250 projects that have 
served 95,000 learners in 42 states. 

Projects must provide services that relate directly to the improvemait of literacy .glfillg 
in the woriqiiace. These may include adult basic education; adult secondary education; 
Engli sh ^ a second language training; education to upgrade basic literacy sb-ilk to meet 
changes in the workplace requirements or processes; education to improve speaking, 
listening reading, and problem solving, and support services for those receiving basic sbili 
instruction including education counseling, transportation, and child care. 

Stewart B. McKinney Homeless Assistance Act 
Adult Education for the Homeless Program 

*ae purpose of this program is to provide discretionary grants to State education 
agencies to enable them to implement, either directly or through contracts or subgrants, 
programs of basic skill remediation and literacy training for homeless adults. 

Funding Histoiy/Last Five Years 



Fiscal Year 


Federal Funding 


1990 


$7,397,000 


1991 


9,800,000 


1992 


9,600,000 


1993 


9,500,000 


1994 


9,500,000 



Administrative Structure/Services 



Only State education agencies are eligible to ^ply for the program. States compete for 
funds, and those that are funded make subgrants to local education agencies, community 
colleges, and shelter providers to provide literacy training to homeless adults. 

^ 1992 over 50,000 homeless adult were served. Adult education services are 

provid^ to help homeless adults increase their employability, earn a GED or some other 
adult diploma, or reach personal or economic objectives. Programs are. required to develop 
cooperative relationships with other service agencies to provide an integrated package of 
support services addressing the most pressing needs of homeless individuals at or through 
the project site. 

A number of states have produced specially designed materials on how best to provide 
literacy and basic skills services to homeless adults and these manuals and curriculums are 
disseminated widely among all states. 
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Implicatioiis For the Fidd 



The AEA represents die primary Federal investmoit in adult education and literacy 
and, as such, provides much of the policy and programmatic framework of the publicly 
supported adult education delivery system at the state and local levd. 

The major implication for those involved in mathematics instniction as, indeed, for 
everyone int^ested in adult education and literacy is the fact that in the next 18 months a 
new Adult Education Act will be written by Congress. The AEA expires June 30, 1995 
and actiidty around the reauthorization of the Act has already begun. This reauthorization 
will set die frmnewoik for achieving National Education Goal #5 as well as defining the 
role of publicly supported adult education in the 21st century. 

Althou^ many issues will be explored during die reauthorization of the AEA, much of 
the discussion will be framed around four critical areas: 1) higher standards, 2) increased 
accoimtability, 3) teadier development, and 4) better use of technology. Although these are 
comprehensive issues please think about them in relation to the teaching of mathematics in 
adult education programs. 

4 Higher Standards — The development of world-class academic skill stan^ds will 
frame ’Svhat” and "how" the core academic subjects will be tau^t well into the 21st 
century. Critical questions for reaudiorization include how the AEA wiU assist 
practitioners in articulating diese world-class standards into the instructional and 
programmatic framework of adult education? Should there be different or common 
standards for in-school and out-of-school populations? 

4 Increased Accountability — Continuing Fedoal support for adult education must be 
coupled vnth improving overall program quality and effectiveness. Improved 
accountability systems should reflect and be responsive to the broad spectrum of 
adult education clientele: adult learners, supporting agencies, program partners, 
employers, and die community. How can the Federal govemm^t promote the 
adoption of program accountability measures vdiich demonstrate ^propriate high 
performance programs? How can Federal support be structured to result in and 
reward educational improvement? What are the expected outcomes of adult 
education? Who should define program outcomes, the publics vdiich fund the 
program or the adult learners vdio need and use program services, or both? 

♦ Teacher Development — If, as many believe, a successful delivery system is built 
upon a cadre of full-time, professionally trained adult education professionals, what 
must be done to support the development of quality staff? Should tiie Federal 
government create incentives to encourage teachers to go into adult education on a 
full-time basis? What kind of research should be supported to improve teacher 
training? What must be done at the State and local level to provide sustained and 
intensive high-quality professional development in the core academic subjects? 

♦ Better use of Technology — The traditional, tutorial/classroom-based approach to 
adult education may not be the best method for attracting and retaining adult 
learners. Incorporating new technologies, especially through distance-learning 
options may offer eiqianded access to adult learners. Should the Federal government 
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encourage and support the use of more technology in adult education? How can 
technology be us^ in ways to support the individual attention required by so many 
adult students? Where can limited adult education technology resources be targeted 
to achieve the most benefits. 

A reauthorized Adult Education Act will provide a "roadmq)" to meet the new 
demands for life-long learning. This "roadmap" will be only as good as the input 
from those who help draw it. Think about these and other issues affecting 
mathematics instmcdon in adult education and get involved at the state and national 
level in redesigning the Adult Education Act. 
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CAN THE DELIVERY SYSTEM DELIVER? 

REALITIES OF NUMERACY EDUCATION IN ADULT LITERACY PROGRAMS 



IddoGal 

National Center on Adult Literacy 
University of Pennsylvania 
3910 Chestnut Stteet 
PhUadelphia, PA 19104-311 1 



Purpose 

This paper examines realities of numeracy instraction in adult literacy programs in the United 
States. In^lications for national reform efforts in numeracy education are Hicrngwt 

Adult literacy programs and mathematics instruction 

As the mathematics education and adult education communities, as well as other 
stakeholders, begin to conten^late ways to improve adult numeracy education, it is important to 
ask, "What is the nature of the delivery system within whidh adult education in mathematics taif#»c 
place? This p^ier examines six aspects of the current delivery system pertaining to numeracy 
education: (1) extent of mathematics instraction, (2) staff preparation, (3) assessment, (4) 
instructional resources, (5) use of computers, and (6) diversity in program organization. 

Two sources of information were used in this p^r to examine the above issues. Some 
information of a general nature was obtained from reports published by federal or state agencies 
which oversee adult education. As such reports usuaDy provide little or no information on 
mathematics education for adults, the discussion is supplemented by results from a recent survey 
on iiumeracy related activities in the United States, conducted by the Numeracy Project at the 
National Center on Adult Literacy (NCAL). This survey encon^passed a nationally representative 
san^le of 350 programs from 15 states which provided instructional services to over 750,000 
adult learners in 1993-1994, and yielded data regarding four of the issues identified above: extent 
of math-related activities, staff preparation, assessment frameworics, and use of conqiuters for 
teaching math. (See Gal and Schuh, 1994, for a full report of survey results). 

i. Extent of math-related instruction 

How many participants in adult literacy programs engage in some math-related activity, and 
at what levels? Data on these issues shoul 1 set tl stage for any discussion of staffing and teacher 
enhancement plans and of allocation of resources at the local, state and federal levels. Yet, official 
attendance or participation statistics do not describe program activities in terms of their content. 
Rather, state or federal reports normally characterize activities in programs in tenrxs of 



Conference on Adult Mathematical Literacy 49 



5V 



or amnimt, e.g., the number or characteristics of students receiving instruction in programs, rates 
of recruitment and retention of students; or expenditure levels. 

The Department of Education (1993) reported that in the 1990-1991 program year (the most 
lecrat year for which data are available), 36% of the almo st 3.8 million adults served by state- 
administered programs studied at the ABE level (adult Basic Education, equivalent to grades 1-8), 
32% at the ASE level (Adult Secondary Education, usually involving GED preparation), and 32% 
in ESL (English as a Second Language) programs. (It is important to note that the above figure of 
3.8 million students relates only to students in programs funded in whole or in part by the 
Department of Education, and does not cover adults studying in programs funded by conq>anies, 
private sources, or by other federal agoicies such as the Departmrat of Labor). 

One can aRwimp that almost all ASE students receive some math instruction, as GED 
preparation normally involves work on the math section of the test Yet no official data exist about 
the extent of math-related instruction among ABE or ESL students, or among students in individual 
tutoring. The NCAL survey has uncovered the following with regard to the number of students 
p.ngag pd in math Ipaming in the above three contexts: 

• ABE/ASE. Of the more than 750,000 smdents who attended the 350 programs surveyed, 
30.4% studied at the ASE level, and an additional 50.8% reportedly studied some math at the ABE 
level, for a total of 81.2% of adult learners receiving sonw math-related instruction. 

• ESL Roughly one third of all non-GED students who did receive some math-related 
mstmetion were ESL students. This is of uiqportance, given that mathenoatics instruction with 
bilingual students or students from countries using mathematical routines different than those 
imparted by American K-12 schools, may require a somewhat different q>proach than the one 
employed in mainstream American teac h i n g. 

• Tutoring. Programs with tutoring activities overall reported that almost 40% of tutored 
students receive some math instruction. This figure is also of interest, considering that programs 
appear to allocate little time to math instruction in their tuttxr-training workshops (see below). 

2. Teachers and their preparation 

Given that a majority of adult students appear to receive some amount of math instruction, it 
is important to examine the qualifications and t raining of adult educators who teach mathematics. 
However, only sporadic information is available in official reports on this critical issue. 

A recent study of staff development in ABE and ESL programs across the U.S. (Tibbetts, 
Kumer, Hemphill & Jones, 1991) estimated that volunteers, who are engaged in one-on-one 
tutoring, constituted between 25% and 75% of the teaching force depending on the state, and 
receive between 8 and 20 hours of preservice training juior to working with adult students. 
Tibbetts et al. (1991) suggested that preservice training is likely to focus mostly on reading and 
writing, not on math, but provided no estimates of time invested in preparing tutors to teach 
mathematical issues. No data could be found in official reports (e.g., Pelavin Associates, 1991) on 
qualifications of paid teachers (not volunteers) in regard to mathematics instmetion, or on math- 
related pre-service or in-service activities. In this context, results firom NCAL’s survey provide 
important supplerrrentary information, as follows: 

• Employment status. Of all teachers employed by programs, 85% were part-time. (The 
comparable national figure for 1990-1991 is 88%). The fact that the salaried teaching force in adult 
education is comprised mainl y of part-time, hourly-paid teachers is noteworthy; such teachers may 
be less likely than fuU time teachers to participate in inservice activities, if ava^le, due to lack of 
fitianHai remuneration or due to the need such teachers have to work in additional jobs. 
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• Teacher cert^cation. There is no direct way for measuring teachers' qualifications for 
providing numeracy education, as no national standards exist in this area. Thus, certification 
figures in NCAL's survey (i.e., the number of teachers in a program who are certified in math 
education) were used as a proxy measure. Certification of part-time teachers is of interest as it can 
shed light on the relative inq)ortance that programs place on having a qualified ti»anhing force in 
mathematics. 

The survey found that markedly fewer teachers are certified in mathematirs con5>aied to other 
fields. Programs overall reported that 29.2% and 25.7% of teachers were certified in adult or 
elemeritary education, respectively, compared to about 7.8% with certification in math^matirc 
education. (It is important to note that there are no known graduate courses focusing on math 
instruction to adults). 

The percentage of teachers with math certification was found to be low regardless of the 
extent of math-related instruction in a program, either at GED or non-GED levels. Even in 
programs which reported that 100% of their students receive some math-related instruction, few 
teachers w«e reportedly certified in mathematics education. In other words, programs do not 
appear to increase hiring of teachers with certification in math education even when the need for 
such hiring is manifest in light of the programs' educational activities. 

• Preservice training. Not all programs can be expected to provide extensive preservice 
training to new teachers. It is possible, for exairqile, that funding for a program emphasizes 
instruction in readingAvnting only, that a program serves students for whom math is of low 
priority, or that in some programs a majority of teachers may already have an adag n ate jneparation 
for teaching mathematical topics. With this said, the NCAL survey led to some surprising findings. 

Preservice for teachers overall ranged from 0-30 hours, with a median of 6 hours. Only 46% 
of programs allocated any time to math instruction issues in pre-service training for teachers; of 
these programs, 83% allocated no more than 2 hours to math instruction issues in preservice 
training. The percentage of preservice time devoted to math did not increase even in programs 
reporting that most or all of their students were receiving some math instruction. 

Only 121 programs provided data on pte-service training for tutors; the median duration of 
such training was 10 hours. Of these 121 programs, 93 (45.6%) addressed math issues in tutor 
preparation. The actual number of hours devoted to math issues was very low; 71% of the 
programs who reported any nxath-related tutor preparation activities spend 2 hours or less on this 
topic, with only 29% spending more than two hours. 

Before leaving tire topic of teacher preparation, one should not overlook the impliratinns of 
diversity in learners' goals for teacher training. In most programs, adult students participate on a 
voluntary basis; they usually seek to develop, e.g., functional skills, work-related skills, academic 
skills that can help them to obtain an educational diploma such as the GED, sifiiis needed to help 
their children with homework, etc. The (in)ability of programs to fully satisfy multiple learner 
pals may be one of several factors causing learners to either drop out early, or to not engage at all 
in adult education. These varied goals and their potential link to student retention have impHr-arinns 
for the range of expertise needed by teachers, and thxis for the uature of preparation that should be 
expected of, or provided to, teachers and tutors. 

3. Instructional resources 

What instructional resources are available for use by teachers and tutors? Since a majority of 
teachers engaged in math instruction appear to have little or no formal preparation in this area, it is 



Conference on Adult Mathematical Literacy 51 



important to examine the nature of the materials which they can use to support and inform their 
work. 

Commercial textbooks or workbooks are widely available and heavily promoted by 
publishers. They ^rpear to address, at least in part, the rich assortment of work and everyday 
contexts requiring some sort of quantitative skills. However, even a cursory examination of such 
resources reveals that many resemble traditional drill-and-practice K'12 textbooks and that they 
include many repetitive computational exercises. The NCTM (1989) recommendations for chmiges 
in the scope and nature of mafoemadcs teaching and assessment seem to have gone unnoticed by 
those who develop curricular materials for the adult market 

Some states and agracies fond development of materials suited for particular learner 
populations, believing they are more appropriate than commercial materials. This is often done 
through Section 353 funds which are available for special demonstration projects or for staff- 
dev«$lopmeat purposes. Such locally-developed materials are often available forough state literacy 
resource centers. However, development and dissemination of materials in different states has so 
far not being coordinated, so diplication of effort is quite common. 

4. Assessment 

How do programs assess students' mathematical skills? Qearly, the nature and quality of the 
method(s) used to assess learners' (mathematical) skills affect programs' capability to determine 
instructional needs and create instructional plans regarding mafoematics learning. Assessment 
frameworics used by programs also play an important role when fonders require that programs 
supply data on student progress to be used for evaluation of program effectiveness. 

It has been known for some time that adult literacy programs often use standardized tests for 
placement purposes and for reporting of learning gains (Sticht, 1990); the standardized tests most 
commonly used (e.g., TABE, ABLE) include math-related subtests with multiple-choice items. 
Another available test, the CASAS, examines fimctiorral skills by using integrative functional 
tasks, including some involving number-related skills (see chq^ 3). 

To obtain updated informatitm specifically about assessnrent practices related to mathematical 
skills, the NCAL survey asked programs to report the type of test(s) used to assess mathematical 
skills of incoming students at the intake stage. Key results were: 

• A total of 72.6% of programs used one or more standardized tests, with the TABE being 
the single most widely used test (in 48% of all programs); other commonly used standardized tests 
include the ABLE, WRAT, and GED practice test (Notice that the GED practice test has different 
charactmistics than the TABE or ABLE, which purport to provide grade-equivalency scores for a 
wide ability range, but do so mostly with math items empha-sizing conqrutational skills and mastery 
of mathematical procedures, and minimizing the involvement of literacy skills. In contrast the 
GED practice test which was designed for use only as part of the preparation of smdents for a 
high-school equivalency exam, uses items focused in a specific difficulty range, puts a somewhat 
greater emphasis on items involving problem-solving and estimation skills, and provides no grade 
equivalents). 

• About 15.9% of programs used the CASAS test which focuses on functional s kills 
through the use of real-world materials or tasks: 6.4% of programs use only the CASAS, and an 
additional 9.5% use the CASAS in combination with the TABE or some other standardized tests. 
These data are compatible with earlier findings showing that a majority of adult literacy programs 
rely on standardized tests (Sticht 1990). 
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• 12.0% reported using no math-related assessment for incoming students; roughly three 
quarters of these programs were small programs en^hasizing mostly reading and writing skills, 
yet the other programs c laime d to teach all basic skills, including mathematics. 

• A tot^ of 24.8% of programs used one or more locally developed tests; this figure is 
comprised of 9% of programs which used only locally developed tests at the intake stage, with the 
other IS.8% using such tests in combination with one or more standardized tests. 

• Student self-assessm«its were used by 9% of the programs in combination with other 
assessment methods, but never as the only assessment tool. 

5. Technology 

Recent reports highlight tbe potential benefits that literacy educators can obtain from 
increased use of technology (e.g., U.S. Congress-Office of Technology Assessment, 1993). 
Specifically with regard to the use of computers for educational puiposes, the availability of 
computer pugrams for teaching mathematics at the K-12 level h^ increased dramatically in recent 
years, gamering a broadening base of research support (K^ut, 1992). Yet, it is unclear to what 
extent adult literacy programs are using con^)uter technology for mathematical education purposes, 
and whether teachers and programs have the knowhow ne^ied to incorporate new technologies 
into ongoing instructional practices. 

Results fiom NCAL's survey reveal a wide between the availability of computer 
software and the actual number of non-GED students who use it Overall, 78% of the programs 
reported that they have some math-related software. However, the average percentage of ABE 
students reported as using math software was only 27.8%. Ibicty one percent of programs 
reported that none of their ABE students actually used available software, and only 9.4% programs 
reported that all of their ABE studrats have used math software. These data are conq>atible with 
recent findings by the Office of Technology Assessment, that no more than 15 percent of literacy 
programs in the U.S. regularly use con^uters for instruction, and that many do not use them at all. 

6. Program diversity 

There is an enormous diversity in the way adult education activities are organized and 
funded. This diversity may be larger than that found in K-12 systems and needs to be considered, 
especially if reform efforts firom K-12 contexts are used as a model (see chtq>ters 9 and 10 in this 
volume) to inqnrove adult mathematics education. 

Adult education activities in different localities are organized and delivered in varied ways, 
for example: through school districts, through adult school systems, by independent (and often 
quite sm^) community-based organizations, based in community colleges which may have many 
satellite sites and sub-sites, based in correctional facilities, conducted within factories, or 
subcontracted through Private Industry Councils. States and local education agencies exercise 
varying degrees of control (or lack thereof) over curriculum, instruction, assessmrait, or staffing 
and staff training, as funding may come fiom a multiplicity of sources, both public and private. 

Further, the term "program" covers a diverse universe of service providers. For example, 
some programs may operate from a single site and be based mostly on volunteer operations. At the 
other extreme may be a large network of quite independent entities which report to a central office; 
an exairq)le is a community college operating many satellite sites serving thousands of learners per 
year, and employing a mix of part-time and full-time teachers. In the NCAL survey, small 
programs (less than 6(X) students per year) accounted for roughly half of all programs surveyed. 
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but altogether served only about 5% of the students serviced by all programs in the sample. About 
half of the small programs opoated firom a single site. 

One suspects that a reform process in adult numeracy education would woric, at least in part, 
in a top-down fasbinn; this scenario is likely in li ght of the leverage that funding agencies may have 
on the adult education systenL Under such circumstances, the organizations within which teachers 
work may play a major role in mediating the effects of any tofMiown reform and in determining the 
success, or lack thereof, of any change effort (See Ball, 1990, and others in the same issue of 
Educational Evaluation and Policy Analysis for an analysis of die effects of the California 
Mathematics Framewoii: on schools and teachers). 

The nature of die basic organizational entity in adult education, a "program," may be quite 
different than that of a "school" in a K-12 context Also, as noted earlier, the reliance on part-time 
teachers and volunteer tutors for lit^acy instruction make for a teaching force which is presently 
not accessible in the same way as K-12 teachers. These conditions reduce the likelihood that a 
national reform effort will be successful in delivering its messages to teachers and programs 
through centrally developed teacher tr ainin g activities and new instructional resources. Given the 
relative autonomy and wide diversity of adult education programs, it may be unrealistic to expect a 
reform process to have a significant impact on the field if it seeks to create a change only in a top- 
down fashion. This author suggests that, in addition to investing in top-down activities, one 
imp ortant objective of a national effort for reforming adult numeracy education should be to 
encourage grassroots efforts and to support networking and a dialogue among teachers and tutors. 

Implications 

Many questions about the quality of mathematics education in literacy programs in the United 
States are raised by the above discussion and by findings fi’om NCAL's survey. A gross mismatch 
appears to exist between the (high) number of students who receive math instraction and the (low) 
level of formal preparation of teachers to delivo: instruction in mathematics, as revealed by data 
about certification and preservice training. It tqppears that a majority of teachers in adult literacy 
programs are literacy teachers who acquire math-teaching .skills informaUy on tire job, rather than 
through formal t raining - While data on teacher certification and preservice training are far from 
being complete and reliable indicators for teachers' competency, the findings raise doubts 
regaling the level of expertise in teaching mathe matics that aMt educators presently have. 
U^ortunately, systematic tr aining in this area is presently unavailable either in academic 
instimtions or via the adult education system. 

Most prog rams surveyed by NCAL reported that standardized tests, especially the TABE, are 
being used to assess mathematick skills of incoming students. However, these tests have many 
shortcomin g s (Sticht, 1990) and provide only limited information about key mathematical skills 
(e.g., problem-solving, estimation, number sense, "communicating mathematically") enqrhasized 
in suggested reforms in mathematics education (NCTM, 1989) and in descriptions of skills 
required in modem workplaces (Camevale, Gainer & Meltzer, 1990; SCANS, 1991). 

The emerging picture is thus that a majority of adult educators have little formal trairung, or 
access to tr aining , in mathematics instraction, and rely on tests which do not provide data on key 
mathemati cal problem-solving and communicative skills. Under such circumstances, many 
educators may be unaware of important sldll areas in which their learners could benefit from 
additional instruction, and may 1^ unfamili ar with proposed reforms in the goals of and methods 
for instruction in (adult) mathematics education (Gal, 1993). 
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The above discussion suggests that the adult education system should r^idly develop and 
make available to adult ed u cators a conqjrehensive system of professional development, tairing jjjto 
account the diversity in organizational structures and the characteristics, deployment, and training 
needs of the teaching force. In addition to general issues in the t^rfiing of tnflthftmatirg to adults, 
fin d in gs fix>m NCAL's survey point to the need to provide tr aining in mat h instruction for ESL 
students, training in the use of con^uters or other educational technologies for t<>arhing 
mathematics to adults, and training about the limitations of cuirrait assessment ingtmmfmtg and in 
the use of alternative assessment mediods. 

The nature and adequacy of the reporting system in adult education is a separate but critical 
issue which is hi^ihghted by the above discussicm. As argued earlier, rgimtin g schemes presently 
in use by adult education agencies focus <m administrative indicators that do not rharartfri/^. the 
nature of activity in different instructional areas, such as in madiematics. This sit»iatinn may eiqilain 
how the fact that over 80% of adult learners engage in some form of math learning hag so far 
escaped the attention of decision makers at the federal and state levels, and mi ght in part account 
for the paucity of training opportunities in this area. It is recommended that die reporting in 

adult education be examined and changed so diat program reports also address the content and not 
only the amount of activity. 

The common practice of reporting student achievement or gain in terms of grade-level 
equivalents should also be examined. Such reporting usually refers to grade-level in reading, not in 
math, and thus may mask important information or changes in student numeracy slrilig Such 
reporting will increasingly make litde sense as enqihasis in mathematics education shifts to 
integrated instruction involving functional elements. The skilk developed via such instruction do 
not easily lend themselves to characterizations in terms of grade levels. The use of grade levels 
assumes that all learners follow the same curriculum and progress in a striedy linear fashion fiom 
topic to topic. This assumption is far from being true in the case of adult learners, who come to the 
classroom with diverse backgrounds and with naultiple and diffftr pnt learning needs. 
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Chapter 6 

Proceedings of the 1994 Adult Math^natical Literacy Conference 
ISSUES AND BARRIERS IN WORKPLACE NUMERACY EDUCATION 



Mary Ann Shope and Gretchen Watson 
Worlqplace Skills Enhancement Program 
Arkansas Institute for Economic Advancement 
University of Arkansas at Little Rock 
2801 South University, Little Rock, Arkansas 72204 



Purpose: 

To share experiences of a workforce development project and point to questions of 
relevance to adult numeracy education. 



Workplace Education Program Devdopment 

We do not need to prove that a better educated workforce is a better skilled workforce. 
That is a given. The difficulty with education programs in the worlqplace in the past, 
however, is that they were usually very generic and did not address the specific educational 
needs of employers and/or workers. Adult educators visited a worksite, asked for a room in 
which to work, asked employers to buy workbooks, sent out flyers to enroll workers and went 
into the worlqplace education business without asking many questions about need. Ihis kind 
of education program fit into the worlq>lace of the past that used workers for their brawn 
rather than their brain. GED or ABE programs were held on-site, but management rarely 
connected the impact of these classes to production. Education remained an abstract that 
had no specific tie-in to the job. 

We know that the workplace of today has specific educational requirements. In the 
new worlqplace, education and training are conceived of as part of a long-tram strategic plan 
for on-going improvement. Cmnpanies are beginning to put prraniums on developing and 
realizing the full potential of the entire workforce. Education in the workplace is more than 
remedial. Just offering a generic curriculum will not work. Conqpanies are now focusing on 
building skills for continuous improvement and flexibility as well as on job-specific slcilk 

To determine specific needs our program staff interviews a random sample (usually 
20-25%) of company employees to determine how more education might help workers on the 
job and to determine what the specific contrait of classes ought to be. Interviews at most 
companies almost always indicate a need for some remedial work. Many workers want to 
"brush-up" on their basic skills, especially mathematics. But in addition, we find job-specific 
applications of these skills are desperately needed, such as having a better understanding of 
fractions in order to read and follow blueprints, or to measure lengths of material. 

This data, generated from the workplace itself, is instrumental in convincing 
management that investing in a workplace education program will pay off for the company. 
This approach to program development, stressing application-based, customized curricultun, 
sells education to a company and its employees. These goals are more than basic skills goals; 
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they are economic development goals. Numeracy in the workplace goes beyond learning 
abstract mathematical computations firom a workbook in some back room of the plant. It 
becomes a dynamic process that affects the worklife of the employer and employee. 

Worl^lace education is perceived as action* not pr^aiation for it. 

Program Goals 

While intCTviewing employees suggests the specific job applications of numeracy 
ciHlk^ the interviews often identify educational goals of employees beyond those goals related 
to work. These additional goals cannot be ignored. After all, with most workplace education 
programs being voluntary, it is the attention paid to individual goals that most oft^ retains 
adult workers in class over a long period of time. Sheryl Greenwood Gowen identified these 
differences in employer and employee goals in her work. The Pol itics of Workplace Literacy. 
She notes that *1Most employees come to learn new s kills . But few of them see themselves as 
confused, tmorganized, or incompetent - definitions provided by management. Rather, they 
come to class for their own reasons. Tliey resist the program's narrow categories and attempt 
to learn what they believe they need to reach their own personal goals." 

ExpCTience has shown us that workers relate to meaning. They are willing to leam 
what they perceive to be meaningful to their lives. Any instruction in numeracy must be 
within this context of meaning— it must engage the function of the mind of the adult learner. 



Teachmg 

Teaching adult workers numeracy for the twenty-first century is a huge challenge. 
Workers have returned to a classroom bringing many work and life expaiences. '^ey 
attended school in an eta where critical thinking skills and problem solving strategies were 
rarely errqrhasized and not labeled as such if they did happen to be taught. Workers have 
memorized algorithms and numeracy facts and lave little understanding of the sense and 
value of mathematics and how it can be applied to their work. Most understand their need 
for mathematical literacy and good problem solving skills but are so math anxious they feel 
defeated from the beginning. 

These workers are very dependent on how they were taught in school, even if those 
methods weren't methods that suited their particular learning styles. Some have even ^n 
taught incorrectly. 'These learners require exceptional teaching skills. They need quality 
instraction. They need to be interviewed so that their learning styles can be identified and 
personal instruction strategies planned. They need assurance of confidentiality. Tliey need 
instraction that is different from what they experienced in school. 

In his paper, "Learning for Mastery," Benjamin Bloom writes that "Most students 
(periiaps over 90 percent) can master what we have to teach them, and it is the task of 
instraction to find the means which will enable our students to master the subject under 
consideration." The workplace does not merely want its workers to leam new skills. 
Workers need to leam them. As columnist William Raspberry says, "They (managers) have 
no interest in handing out gold stars or distributing scores along a bell-shaped curve. 'They 
need us-all of us-to become competent at the system they've introduced. And because they 
do, they teach us differently than we were taught m school." 

What is different about teachmg in the workplace? For one thing, teachers must 
believe in mastery learning. After all, the livelihood of workers depends on whether or not 
concepts are mastered. Bloom defines five characteristics of mastery learning: aptitude, 
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quality of instructioii, ability to understand instruction, perseverance, and timpi allowed for 
learning. What do these clraracteristics of mastery learning look like in the woriqilace? 

Aptitude. According to John Carroll, our aptitude is the amount of time it takes to 
attain mastery of a task. Workars can't fail. It will take some weeks to master what some 
will compreh^d during a five hour session. It will take some workers more effort, time, 
and help to achieve mastery than it will other workers. But everyone must learn it because 
the company will be unable to function unless its employees are successful. 

Quality of Instruction. Quality of iiistraction has to do with how mathematical 
concepts are inesemed, explained, and ordered in a learning sequence. And while there is no 
standard classroom situation in the worlq>lace, good teaching always be the key to 
learning! Providers of adult education may at may not have adequate skills and trainmg to 
teach mathematics. If providers are inadequate, learners will disappear. If providers are 
inadequate, the goals of the numeracy conference will not be achieved. To anlist and retain 
adults in learning situations., instructors must be iimovative, flexible, and compassionate. 

They should be able to demonstrate a solid knowledge of the subject to be taught Materials 
such as math manipulatives can visualize concepts for the learner and calculators and 
computers can take the tedium out of computatioiL However, using manip ula t ives and 
technology doesn't guarantee success. The success of any or all of these lies in the 
competency of the provider. 

Trai nin g ^ould be readily available for providers. Since 1989 when the National 
Council of Teachers of Mathematics (NCTM) Standards were published, training opportunities 
for teaching mathematics using manipulatives, technology, and alternate forms of tparhing and 
assessment have flourished. Instractors in the woriqilace must have this training. Traditional 
teaching with "carmed" curriculum may not be acceptable to workers who have no choice but 
to learn. 

Ability to Understand Instruction. One item for consideration in a master-learning 
strategy is to find ways of reducing the amount of time required for slower lesmers. Our 
experience has shown that a combination of several variables has led to a reduction of 
required time, although we have no empirical data to prove it. For instance, linking basic 
skills to job applications has helped. Using a variety of instructional techniques, such as math 
manipulatives, has helped. Understanding and using learning styles have helped. Breaking 
down barriers between students and teachers has helped. Understanding the politics of the 
workplace has helped. Helping workers leam to learn by micouraging them to seek help from 
colleagues who have it down pat through asking questions, taking notes, and looking over 
shoulders has helped. Teaching workers how to access resources and maniiak has helped. 
Since no one will be asked to recite anything from memory, job aids (formerly called crib 
sheets) can be referred to without guilt. 

Perseverance. This is the amount of time the worter is willing to spend in l earnin g 
In the workplace, employees generally are willing to persevere an unusually long timpi in 
learning, provided instruction is appropriate for them and they perceive the relevance of 
instruction to their job or to their life. If these two conditions are not present, thq^ will 
usually do one of three things: stop coming to class, finish their work as quickly as possible, 
or subtly resist by losing their work, leaving it at home, or changing it into something that is 
relevant. Most often, they drop out. 

Time Allowed for Learning. Workers must have adequate amounts of time to master 
the concepts necessary for their jobs. Teachers must remember that aptitude, or time 
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necessaiy for learning, varies from worker to worker. Time must be made available. Tune 
alone, however, is not the final key. If a worker is frustrated in learning, s/he must reduce (in 
self-defense) the amount of time devoted to learning. All students sooner or later give up a 
task if it is too painful for them. Workers need a strategy for mastery learning that will 
provide ade<[uate time, insfructional resources appropriate for them, Sequent feedback, and 
specific help. 

Materials 

It is a plus for providers of mathematics/numeracy literacy that we are working in an 
age of availability of math manipulatives and technology. Math manipulatives provide a 
hands-mx, visualized approach to most math concepts. They allow workers to approach 
mathematics with something concrete, something they can hold in their hands. Workers can 
build concepts or take concepts apart with manipulatives. 

If teaching muneracy begins with concrete examples of a concept, the learner can be 
directed in time to semi-abstract and then to abstract thinking. When a provider begins 
lessons with pencil and p^, the worker is actually dealing witii abstract concepts. If the 
worker doesn't undwstand thm, where does the worker go? Where does the provider go? 
Providers should build concepts from the bottom up, and instead of backing into the concrete, 
providers should begin with it. 

Ninety percent of workers interviewed at one job site admitted having difficulty 
reading a tape measure that was issued to thran when they were hired. As a result, one 
module of instraction centered around reading, understantog, and using this work tool. 

RVillg as««^gmftntg had shown that woricer understanding of fractions was minimal. A ruler 
divided into 32nds was mindboggling. Instruction began with manipulatives using base ten 
blocks And fraction rods to illustrate equivalence relationdups. With this approach, the 
workers could see illustrations, use manipulatives and make analogies. StiU, each day a 
portion of instmetion returns to what workats know, which is pencil and paper mathematics. 

How manipulatives are introduced to workers is extrmnely important. Because these 
materials are new to workers, they can be perceived as being somettog that must be endured 
until they get to real math. To ward off resistance, we do the following: 

1. Talk with lectmers about learning styles. We administer learning styles inventories 
and talk about the different styles of the workers in class. We give concrete examples of how 
knowledge of le^^ ming styles might affect instruction and learning in their own class. These 
d isc u ss i ons might include why some workers like to work alone while others prefer groups; 
why some learners offer responses quickly while others need time to think before responding; 
and why some learners understand math using pencil and paper while others need concrete 
examples. Once learners have these understandings of the differences in their groups, they 
are more tolerant of different approaches to learning. Sometimes we are able to say we are 
teaching a concept a certain way because of the learning styles of Dick, Jane, and Sally, who 
are group members. A critical by-product of these discussions is the newfound awareness on 
the part of workers regarding the teaching/leaming process. They often begin to give 
themselves permission to ask Iot what experiences they need in class; they often give 
themselves permission to move more slowly through the learning process than they hiid 
before; they are not trying to 'Tceep up" wiA someone sitting next to them; they come to 
understand the cooperative nature of learning rather than the competition so many of them 
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experienced in the past. In addition, some workers have exjaressed a blossoming awareness of 
the learning styles of their children. It is interesting to me that we, as educators, have not 
generally shared what we know about teaching and learning with learners. Often awareness 
of this infonnation alone allows workers to relax in class, which as we know leads to mote 
qpenness to learning. 

2. D^ne what concrete learning and abstract learning are in words that learners 
understand Invariably most workers will tell us that they need a hands-on approach to 
learning. As workers begin to accept that this is an acceptable mode of learning, they quit 
torturing themselves with how they "ought" to be learning, and begin to experience scane of 
the satisfactions of learning that many of us have enjoyed our whole lives. 

3. Talk about learning anxiety, specifically math anxiety. As learners share "horror 
stories" with one another about specific educational experiences that left them scarred in some 
way, tiiey begin to feel less and less that they are the sole culprit in why they simply could 
not learn matiiematics. Most all workers have taken full responsibility for why they could not 
learn. They invariably feel that something is wrong with them. These discussions allow 
them to see that many of their peers had similar ffltperiences; they begin to see often that 
school-based learning as we define it simply was not for them. With a decrease in anxiety, 
motivation to learn returns and risk-taking behaviors are sudi as asking or answering 
questions come more often. 

4. Finally, we just say. Trust us. This will he^p you . " For learners who have heard 
these words before or have been tiie recipient of actions that communicated this concept, only 
to have failed, these words can have no value at all. We don't say this until we have 
established the kind of rapport with workers in which they have seen commitment to their 
learning and respect for them as individuals demonstrated on a day-by-day, mcanent-by- 
moment basis. Educators sensitive to learners will know when this statement will be 
effective. 

Regarding the materials that technology has brought to teaching numeracy in the 
worlqrlace, computers and calculators specific^y should not replace thinking skills but assist 
and enhance them. Technology allows the worker to think, to make conjectures, to problem 
solve without the rigor of computation and therefore should be utilized in teaching 
mathanatics in the workplace. If one of our primary goals in the teaching and learning of 
mathematics is to produce adequate problem-solvers, learners should not have to do 
numerous, tedious, time-consmning calculations. Tliere are calculators that display a 
complete problem instead of one digit per keystroke. There are calculators that find common 
denominators and reduce to lowest terms. There are calculators that analyze, calculate, and 
graph statistical data. 

The new technologies introduced within the plant is the reason most companies feel 
the need for workbased education. This is a technological age. It doesn't make sense to 
deprive workers of the tools of today's workplace while these same workers are becoming 
trained for that workplace. 

Much of the work done with manipulatives and technology lends itself to group work. 
Learning how to work in a group transfers directly to the workplace because more and more 
frontline workers find themselves members of self-directed work teams. In these teams they 



Conference on Adult Mathematical Literacy 61 



must incorposate critical thinking skills and problem solving skills to complete their tasks. It 
makes sense, then, to model these group behavims in a workbased education class as much as 
possible. If workers learn to learn by getting and receiving help from co-workers through 
asking questions, taking notes, and helping one another, then they are learning key teamwork 
skills as well. 



Assessments 

Repeating William Raspberry's earlier quote, 'They (managers) have no interest in 
handing out gold stars or distributing scores along a beU-shaped curve." Evaluation in the 
worlqplace should focus on the learning process rather than on a judgmental product. The 
goal of instruction is for workers to become competent at the system their company has 
introduced. It's almost as though the NCTM Standards addressing assessment were written 
with the worlqrlace in mind. The standards say the main purpose of evaluation is to help 
teachers better understand what students know, and that assessment should not be formidable. 
Evaluation procedures should focus on what workers know rather than what they do not 
know. 

Evaluation in the worlq)lace is conducted on several levels, each hopefully contributing 
to a learning environment that is non-threatening and success oriented. Using questionnaires, 
we first of all determine how learners are reacting to the classes. Do they like the class? Do 
they feel they are learning? Are the materials and methods helpful and appropriate? How 
well is the instractor doing? We do this on an on-going, continual basis. Students are 
hesitant to give constmctive feedback at first. After a while, a good trust level has been 
established, and learners begin to give feedback that actually helps the teaching/leaming 
process. 'Ihey mention exercises that were not benefiiciaL They mention if the instructor 
talked too fast. They mention they really liked certain discussions. When they see that 
teaching processes may actually change because of their feedback, they feel more comfortable 
sharing responsibility for what goes on in cla^ 

At another level, using multiple methods, we assess what is being taught in class. We 
have used standard pencil and paper tests. We use demonstrations. We keep portfolios of 
work. To demonstrate that some assessments are used to improve the teaching process at this 
level, we ask learners to turn in papers anonymously. They make some identif^g mark on 
their papers so they can recognize them later. We use the results to let us know how well we 
have taught concepts. We look for more than a correct answer in mathematical computations. 
We also look for correct procedures. Oftea learners may work m groups to solve problems or 
assess concepts and/or curriculum. In this way, communication and coimections are outcomes 
that provide a means of assessment as well. At jobsites where workers are not limited in the 
tools they use to solve problems, calculators, computers and/or manipulatives are used in 
assessment procedures. If workers are not allowed these tools on the job, the tools are still 
used in class but more emphasis is placed on solving problems without them. 

At still another level, we are concerned about how worlqrlace learning affects the 
company. Are workers better prepared to do their jobs? Are changes in attitude taking 
place? In general, what, if anything, at the company is being affected by the program. This 
level of evaluation may consist of interviews with supervisors or supervisor questioimaires. 
Workers may meet in focus groups to discuss the effects of class on the worlqjlace. Workers 
may evaluate their own learning in light of job performance through interviews or 
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questionnaires. There are many ways to generate data at ihis level. 

Confidentiality 

Few educators understand the necessity of confidentiality in the workplace. Most will 
give lip service to the concept without fiilly resizing its implications. It may be for this issue 
alone that instructors must begin to understand the politics of individual worksites and how 
these politics affect the worldife and personal life of workers who come to a worlq)lace 
education class. 

What workers choose to share about their learning and with whom they choose to 
share it ^ould be their business, not that of the instructor. As we have stated before, workers 
must learn in the workplace. They generally have no choice. With that understanding, it is 
the duty of the instructor to bring to bear all that s/he knows about the teaching/leaming 
process to the job site. We know that learning talojs place best in a safe, secure environment, 
in which learners are willing to take risks. Again, stating this strongly: We know this to be 
trae. Educators must act on what they know. If workers know they can trust the instructor 
implicitly with their learning, they will speak and question more freely without fearing that 
their cla^oom conunents or progress wffl find their way to a supervisor or personnel file. 

Funding 

Recent research in the state of Illinois revealed that basic skills training in private 
sector firms is largely company-based. Other sources of funding have been organized labor, 
public funds, provider funds or CTiployees paying for some portion of their tra ining . These 
sources of funds exist in aU states. However, workers employed in small to medium sized 
firms that do not have training departments, training budgets, or access to grant writers can be 
denied opportunities for training programs due to this financing issue. 

In Smart Workers. Smart Work , the Southport Institute for Policy Analysis reported 
that one of the most important public policies for promoting worlq>lace education programs 
would be to provide these services at reduced, or even no, cost. 

What to fund. Whatever the source of funds, money should be available for 
administration, program p lanning and needs assessments, curriculum design, instruction, and 
evaluation components of the program. At times, teacher training and/or staff development 
are necessary components as well. Specifically, this means training on how to use 
manipulatives and technology correctly. To teach ^)ecific work applications of math teachers 
may need training in such concepts as Statistical Process Control or the International 
Standards Organization (ISO 9000). Furthw, funds will need to be spent on appropriate 
manipulatives and calculators. 

How long to fund. The Illinois research further indicated that the most successful 
programs were those that ran for three years. In its own research, the National Workplace 
Literacy Grant Program echoed this need for longer term programs and subsequently changed 
its funding timelines. The current funding cycle reflects the possibility of funding programs 
for three years— up from 18 months of the past. 
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ADULT BASIC EDUCATION MATH INSTRUCTION - MASSACHUSETTS 
PRACTITIONERS’ VIEWPOINTS ON THE ABE LEARNER AND THE 
INSTRUCTIONAL ENVIRONMENT 

Esther D. Leonelli 

Community Learning Center, 19 Brookline St, Cambridge, MA 02139 

Ruth Schwendeman 

Center for Lifelong Learning, Quinsigamond Community College 
670 West Boylston Street, Worcester, MA 01606 



Purpose 

During 1993, twenty adult education teachers met monthly in four work groups to 
study, reflect, and adapt their instructional practice based upon a shared reading and 
discussion of the Curriculum and Evaluation Standards for School Mathematics (National 
Council of Teachers of Mathematics, 1989) and its applicability to ABE teaching. As a 
starting point for their reflection, each group was asked to describe their learners and the 
environments in which they taught. This paper, adapted from The ABE Math Standards 
Project, Volume I, The Massachusetts Adult Basic Education Math Standards (Mass. ABE 
Math Team, 1994) summarizes their findings and raises some issues and implications for 
classroom teaching as seen by a group of adult education practitioners interested in the 
reform of adult basic mathematics instruction. (See Chapter 1 1 for a description of their final 
product.) 



The Adult Basic Education Mathematics Learner 



The ABE Math Team work groups defined themselves as instructors of four seemingly 
diverse adult populations : (1) ABE/literacy learners, (2) EngHsh as a Second Language 
(ESL) learners, (3) Adult Secondary Education(ASE)/GED students, and (4) Workplace 
Education participants. However, when the authors of this paper sorted out the learner profile 
data gleaned from each of the work groiqjs, we saw that among and between these groups 
certain characteristics are shared by all the learners which have a definite impact on how they 
learn math and what math they need to learn. These characteristics contain implications for 
any curriculum pla nnin g and methodology inherent in fashionmg a new vision for 
mathematics instruction in adult basic education. 

Across groups, all adult learners are goal-centered. That is, they want to be able to 
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survive better in society: they want a second chance at a high school diploma, to get off 
welfare, to get a job, to get a better job, to help their kids or just improve themselves. They 
are from all age groiqjs, but with most being represented in the worlrforce entry-and-exit age 
range of 18-60. Some, especially in the case of workplace edxication, already have high 
school diplomas, but feel the skills they learned (or had trouble learning) as much as a 
generation ago no longer serve them in the jobs they hold today. 

The vastly diverse ESL population frequently has learners who hold advanced degrees 
in their cotmtry of origin. Others come from coimtries where access to basic skills learning is 
mar ginal or totally absent Young, native bom Americans who did not complete high school 
are taVing p.laggpg because they quickly discovered the limitations of trying to succeed with 
too litde education. Some learners in adult basic education classes often enter programs with 
the hope that a GED diploma will be quickly earned, even though their entry level skills, as 
measure on standardized tests (such as the TABE, Test of Adult Basic Education) are below 
the middle school level. Above all, these goals center on the world of "now," unlike the more 
future-oriented, child-centered world K-12 instmction. While these personal goals are shared 
by most basic education students, they are not the only factors wdiich influence the math 
learner’s desire to perform. 

Much of the math instruction that takes place in the adult basic education environment 
is Hpfinp/t by societal benchmarks. Programs are driven by outside requirements: success is 
determined not by such standards/goals as those detailed in the NCTM vision, but the the 
number of GED diplomas awarded, increases in grade level achievement, or total job 
placements. Public Assistance recipients are increasingly reqiured by federal and state 
governments to attend basic skills classes. In the midst of such pressure, it can be difficult to 
teac h math in the spirit of cooperation, where various learning rates and styles are 
acknowledge, and where the "right" answer is not always the one at the back of the book or 
on the test. 

Beyond such fo rmalize d external pressures lie the additional concerns and conflicts 
adults at any educational level face every day. Child care issues, health problems, 
transportation needs, housing concerns and econonnc instability can be dauntin g hurdles which 
frequently bar the way to the learner’s achievement of educational goals. In an average adult 
basic education class there may be students who cannot physically or mentally attend to 
learning because the medication they are given impairs their performance, or because they 
have just come from working two fiill-time jobs back-to-baclL Others come to class from 
extremely dysfunctional family situations, while some are homeless. 

Adult learners who participate in ABE math, GED math, or basic skills classes ^nd 
on average from one to three hours per week. The nuEiber of weeks of instruction varies 
from site to site. Skill levels range from beginners with almost no math education (or 
sometimes any education), to college graduates from other countries. Class sizes are small in 
comparison to public school standards — ten to fifteen students. However, the wide range of 
abilities often found in a single class provides a true challenge for the adult basic education 
instructor. In most settings, attendance is voluntary, although attendance rules are set by the 
learning provider and vary from program to program. Absenteeism, related to many of the 
problems listed above, impacts the rate at which a student learns, the consistency of the group, 
and the planning and preparation efforts of teachers. Instruction is usually, but not always. 
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individualize or is conducted in small groups. Use of published "adult education" math 
workbooks is frequently the norm, but some teachers prepare their own and siqjplemental 
materials. Most of the published mate rials currently available focus on computation problems. 
In addition, these materials assume a level of reading ability on the part of the learner that is 
often too high and seriously limit students’ access to math learning. Some teachers malfP or 
buy math manipulatives; very few teachers have access to one or more computers. Use of 
calculators varies from site to site. Often math education is considered an "add-on" to basic 
skills instruction in reading and writing. Some programs use the reading score form a 
standardized test to assess readiness for math instruction, v^iiile most use a more specific tnath 
skills assessment for placement 

Four Instructional Environments 

While adult basic mathematics learners have a lot in common, they also have many 
differences: the setting where they receive instruction, the fimctional abilities and life 
experience they bring to the class, and their personal vision of \riiat the class should be. 

These students usually find themselves, or are placed, in one of four instnifitionai 
environments. 

1. The ABE/Literacy Mathematics Classroom 

The ABE learner is usually an English-speaking individual whose reading level ranges 
from literacy level to pre-high school level, but whose math ability can range anywhere from 
pre-computation skills to secondary level math. In the last few years there has been an 
increase in the number of English as a Second Language individuals in the ABE math ria«;<t^ 
wLo may or may not have been schooled in math in their native countries, but whose reading 
level in English places them in the ABE level class. Among English-speaking native students, 
most of these learners have not completed high school; some may have learning disabilities. 
For many, there is a high dependence on auditory or tactile learning because of low-level 
reading abilities. Some are concrete learners who have tmderdeveloped abilities in abstract 
reasoning. ABE learners may be self-confident or have low self-esteem. Their f»duc^tional 
goals (to pass the GED test in a relatively short time, for instance), may or may not be in 
line with their incoming basic skills level. At the same time, learners in this group (like 
nearly all adult basic education learners) bring a wealth of motivation and courage to the task 
of learning math. Such determination makes teaching the adult basic education student a 
continuing pleasure. 

Settings for ABE programs vary: church basements, libraries, community 
organizations, public schools, college classrooms, etc. Sometimes math instruction is a one 
day per week affair incorporated intro reading and writing instruction, sometimes it may be a 
separate class by itself and meet several times a week. 

2 The English as a Second Language Mathematics Classroom 
The ESL math learner population falls into three groups: 

a) non-native English speakers enrolled in ABE/pre-GED/GED classes 
who can communicate effectively in oral English and may be integrated 
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into ABE classes with native speakers; 

b) students in informal ESL classes and basic skills classes where they may 
be learning every day survival math but are not enrolled in a formal math 
class; 

c) students enrolled in native language literacy and basic language classes 
where math, if taught, is done so in the native language. This group also 
includes learners who are preparing for the GED in Spanish or French. 

Instruction for all these groups is framed by specific e}q)ectations of both the learning 
provider and the learners themselves. While everyone would agree that m at h learning is the 
"third basic" for any non-native ABE participant, it is often the last essential to be addressed, 
given the learner’s language limitations. Unless classes are bilingual, direct instruction in 
mathematics for the ESL learner is usually postponed until the oral/aural language skills are 
developed. Unfortunately, as ESL learners begin to gain access to the institutions and social 
settings of the En glish speaker, real life math-related situations arise which the individual is 
unable to verbally addre^ — he/she does not know or caimot use the "language of math." 

Often culture-based math learning ejq>eriences determine the way ESL learners ejqpect 
to ^proach math as adults. A preconceived image of "teacher-as-expert," the gate-keeper of 
knowledge, may inhibit the ESL math learner’s willingness to use i^erent intuitive ^ghts 
or to 2^1y life experiences and common sense to problem solving situations. 

Rote learning, text-specific math experiences are often what the ESL math learner 
seems to need or want, based on his/her own education e?qperiences, and any instruction such 
as groi^ work or examination of multiple approaches to solving the same problem might be 
suspect. (It should be noted that this phenomenon is not isolated to only the ESL math 
learner, many English-speaking native students have experienced the same type of 
"teacher-centered" math instruction,) 

3. The Adult Secondary Education/GED Mathematics Classroom 

ASE/GED learners include individuals in GED preparation classes or adult education 
programs called "Adult Diploma Programs" or "External Diploma Programs," vdiich grant an 
alternative competency-ba^d, high school credential. Passing the GED or the ADP/EDP 
math competency test is the primary goal of this math student. The objectives of developing 
a problem solving attitude, being able to communicate in mathematical terms, reasoning 
mathematically or seeing mathematical connections in every day life are, for this learner, 
often secondary at best Ironically, standardized tests and employers as well are now 
requiring the very problem-solving strategies adult diploma candidates don’t view as 
important. 

At any rate, most ASE/GED learners enter the adult diploma class resolving to buckle 
down, pay attention and succeed this time; to undo unsuccessful past educational experiences; 
or sometimes to fill in the learning gap between schooling received many years ago and the 
survival demands of today’s world. TWs new-found resolve can be tenuous and may be tested 
by life situations which often seem insurmoimtable: child care problems, racial 
discrimination, poverty, loss of employment, health problems, imprisonment, and others. The 
learner’s resolve to "play-by -the-r^es," and pass the test may be fiagile. In the face of these 
obstacles, it is a continuing challenge for all ASE/GED instructors to offer learners 
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substantive m a th skills that will serve for a lifetime. 



4. The Workplace Education Mathematics Classroom 

In some ways, the math learner in a workplace environment has distinct advantages in 
contrast to many learners in co^^ty-based settings. First, of course, he/she has a job, 
wmeh can have enormous implications for the learner’s self-esteem and belief in 
ability to learn. Second, the company (frequently in tandem with the employee union) 
provides and supports this on-site education — the learner does not need to travel to 
advantage of basic skills training. There is often pay linked to attendance in such classes 
And finally, workplace students have the chance to immediately ^ply vMt they have learned 
by practicing iiewly formed skills back on the job. With aU these advantages, however, the 
worl^lace environment also carries with it implicit messages to learners which can be 
worrisome or even fiightening. Students/employees can see the writing on the wail: the 
they have currently many not be enough to help them keep their job in the near or 
distant future. Many workers have held the same or similar jobs for years or even decades; 
they see their company moving into the age of high technology and are fearful of being left 
behind. Often the skills they received via middle school, high school, or in some cases 
post-secondary education do not help them feel competent vdien it comes to doing statistical 
process control charts, or checking tolerances to three decimal places. They are embarrassed 
when faced with these situations; they are equaUy as dismayed when supervisors suggest they 
upgrade their skills. / 

Workplace math learners come from all functional education levels: some can’t read 
or perform the four basic math operations, others don’t speak or read English well, some 
never got the high school diploma and want to get a GED. But aU need to be able to do the 
math related to their jobs with more accuracy and facility. Learning providers respond to this 
by examining closely the daily math tasks required on-the-jdb. Math materials are either 
purchased or created which directly address these requirements. Because worlqilace priorities 
frequently come before cl^oom priorities, attendance can sometimes be a problem. This, 
and the broad range of abilities stated earlier, prompts many instructors to work individually 
or in small groups with workplace learners. Class schedules are formed around the work 
schedule, and math programs can be victims of the same vicissitudes a company can face: 

downturns in the economy and loss of company profits can signal the end for job-related math 
classes. 



Summary 

Although the Massachusetts ABE Math team considered the learner profiles, classroom 
desenption, and teaching practices of four often distinct adult instructional groups, there were 
many common attributes found among the ABE, ESL, GED, and Workplace education 
environments. These included: the range of basic literacy and mathematical skills and 
academic backgrounds of the adult learners; the presence of and instructional needs for math 
instruction of non-English speaking or limited-English proficiency students; the external and 
programmatic pressures placed on learners and instructors by funders, outside social service 
agencies, workplace employers; the economic, social, family, and time pressures on adult 
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learners; the lack of published instructional materials which meet the multiplicity of adult 
learning styles and cultural/linguistic diversity of adult learners. Each work group also 
described the distinct instructional needs dependent on the goals of the learners, the 
mathematical content or skills levels, and standard) t»d testing requirements in the particular 
learning environments. This consideration of "where we are now" — who we are teaching, 
\Nhere our teaching takes place, how and wdiy we teach what we teach, >^t affects our 
classroom, what materials we use, how we use technology — was a necessary precursor to 
considering the reforms suggested by the NCTM Standards and their ^plicability to teaching 
adult math learners. 



Implications for Reform 



Context: 

* How do the different stakeholders of adult education view the context of the current 
delivery system — 

*Who are the adult math learners? 

*What math do they need to know? to leam? 

*How do they leam math best? 

*Who are the adult education math teachers? What preparation do they need to 
teach adults mathematics literacy? 

*What curriculum and teaching methodologies best meet the needs of a diverse 
group of adult math learners? • ' 



Equity Issues: 

* Who should receive adult education math instruction? 

* What about math instruction for ESL (non-English speaking or limited English 
proficiency ) students? How should math instruction be offered in native language 
literacy classes? 

Teaching: 

* How can practitioners deal effectively with the range of mathematical and reading 
levels of learners in their classrooms, including adults with learning disabilities? with 
the various learning styles of adult learners? with the language needs of ESL learners 
in the ABE math classroom? 

* What staff in-service training or staff development activities are needed to help 
practitioners address these issues? 

Technology: 

* What is the role of technology in the ABE math classroom? 

* Should instruction in using appropriate technology (including calculators and 
computers) be included in ABE/GED math instruction? What about calculators? 
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* How much is instruction in adult education determined or influenced by RtanHarHi7f»H 
testing? How is this helpful? How is this a hindrance? 



Texts: 

* What instructional materials are needed — 

(a) to address the multiple learning styles of adults? 

(b) to address the nmth content that adults need to know? 

* Who will develop instructional materials vdiich will go beyond teaching 
computational skills or routine problems? 
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Chapter 8 

Proceedings of the 1994 Adult Mathematical Literacy Conference 



SLOPING WHAT COUNTS: 

A Summary Report of Research into ABE Math in Massachusetts 

Boimie B. MuUinix, Research Coordinator 
John P. Coinings, Principal Investigator 
World Education, 210 Lincoln Street, Boston, MA 02111 



"Math is a system of numbers made up for the human race to be able to solve problems and 

go on with life. " 

- Julio and Jals®, Math Learners 
County House of Corrections 



Purpose 

This paper provides a summary of selected findings from a recently completed study 
that explored how mathematics is taught in Adult Basic Education (ABE) programs 
throughout Massachusetts. 

Introduction to the Study 

The Research into Adult Basic Education Mathematics (RABEM) Project was funded 
by the US Department of Education through the Office of Educational Research and 
Improvemait as a Field-Initiated Study grant to World Education. World Education serves 
as the Central Resource Center for the System of Adult Basic Education Support (SABES), 
the state’s literacy resource center. 

The RABEM study was conducted in two phases. In the first phase of the study, 
survey questionnaires were sent to all ABE program administrators and, through them, to the 
entire population of ABE instructors responsible for teaching math. The data from these 
questionnaires was reviewed for thematic patterns used to identify criteria for selection of a 
case study sample for the second phase of the study. The survey sample included 77 
administrators (out of a population of 320) and 141 instructors (out of a population of 1130). 
During the second phase of the research, in-depth interviews with 17 instructors and 49 
learners were conducted, and observations took place in 15 classrooms. 

An analysis of this data has produced a detailed picture of ABE math programs, 
instructors, learners, instructional approaches, teaching materials, and assessment tools. 
Insights from this study continue to inform program and staff development efforts now 
underway to improve the way math is taught in ABE classes in Massachusetts. Detailed 
below are findings which help to describe the broad context of the delivery support system 
for ABE mathematics that exists within one state. 
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Adult Basic Education (ABE) programs off(^ many different types of classes defined 
by the needs of the adult population addressed or the curriculum and content covered in 
classes. Adult Basic Education is an umbrdla term used in Massachusetts to describe all 
programs that address educational needs of adults below a college or technical training level. 
It is refers to the same population targeted by terms such as adult mathematical literacy or 
numeracy. 



Hie Adult Math Learner 



Aharon Is bid ;‘md a'lifi^Iong r^d«it!bfMassadms^ ^ Sb& came te^tlns 

aduUednc»dmprbgmm'6 ^2"mon^agb,^^ ip Improved lierit^iliQ' 

to deal if^the d»xbmdS'piher daffy lO'^'a good exan^de for'imr 

Idds and feel lietter aibout herself, Shelippes ipget bffwdfiore because she do^^t 
beffeveth^ rd^S r^eclcis the live.. She last took 

math ln.lbs(> when she was In idth grade, she hat^^ma;^ bd^u^ It was 

fcustrahng and made her fed stupid. M^'^lms QKnow^vand dieis not as afraid :, 
of it as:dib .jised to be. ' She Is nbw able to hdp'hi^ Hds withididr' math homewodc. ' 
- It*s only ^ cohfii^g Wrdpmblemsf^ diese days;. ; > 



Sharon is not an ‘average’ learner. She is one of several composite learners created 
to share and situate the data collected. The learners in diis study were rich in diversiQr, 
ranging from a 16 year old Hispanic teen mother to a 70 year old veteran of World War n. 
Our sample indicates that learners in math classes across Massachusetts are most likely to be 
women (69%) and between the ages of 25 and 34 (41%). A majority of learners interviewed 
were bom in the US (63%) and have English as their first language (65%), followed by 
Spanish (14%), French (12%), and a wide variety of other languages. The majoriQr of ABE 
math learners (63%) had been out of school for more than 10 years. For most adult 
learners, reentering a math classroom is a decision that has not been made lightly. About 
half of die adult learners interviewed in this study dropped out of school between the 7th and 
10th grade. Twenty-fom percent made it all the way to 12th grade or completed high 
school, while 16% never made it past 6th grade. 

The range of learner bad^round and experience is a major challenge to ABE math 
instructors. As most programs are small, multi-level classes are common. This makes it 
difficult to meet each learner’s needs while maintaining class cohesion. With broad range of 
ages and learning experiences within the class, instructors find that the math ‘language’ and 
terminology is often different. Many instructors must work with learners who need help with 
basic computation skills while teaching algebra, geometry, or advanced mathematics to 
others. And for each learner, they must consider how math was previously learned. 

Few adult learners begin a math class with enthusiasm or pleasant memories, but most 
learn to enjoy, or at least feel comfortable with, math. While over 50% of learners surveyed 
disliked math when they were children, not one felt fear of, intimidation by, or dislike for 
math once they had experienced learning math as an adult. This does not mean that 
everyone now enjoys math, but many expressed pride in how much they were learning 
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Table 1: 



Leamor Feelings About Math 



compared to their previous 
e)q)eiience in school. Table 1 
presents data on how learner 
attitudes have changed about math. 

Learns rater a math class 
with the goal of achieving a G£D, 
improving thdr job qpportunities, 
getting oif welfare, or qualifying for 
skill training. Once in a maft dass, 
learners are motivated by the 
usefulness of the math they are 
learning. Math instruction must 
build on this motivation by 
employing jqtproaches that are 
grounded in the real life of the 
learners and address problems that 
they see in that life. They are 
adidts-with a rich experience and a 
capacity to participate as active 
decision makers in their learning. 

Any movemrat to reform math must 
involve them as full partners. 

For many leamras, the 
definition of math is simple: "Math 
is life" or "Math is everything. " 

Learners keep it simple, but they do 
identify the importance and relevance of math with statements such as: "Math to me is: if 
you don’t learn math, you don’t know nothing... because in the US, mostly everything is with 
numbers. ' 

The ABE Math Instructor 



has been teaching part-time at rali^E T^ogram little : 
•over a <3ED class and.math is part of -the program pacldige. 

Befpre ranim to thissprograra, she taught 3rd grade :fbr 3 yrars^and tutordd a few 
youngl^uhs ip bas^ She never ;reaUy tiked math; and aithbugh hra grades ?;• 

were^::;^ not her best subject .;The last ma& she stuttie^ was inIHigh 

Geometry. 'WluIe'T^ eqoy math 

all that: rvmch'bMisilf, lish^^^^ a goddlcxpOTcnce for 

jier :iemners and h^irig thi^^^t^ 



Fully 83% of instructors are part-time or volunteer instructors, and 74% of ABE math 
instructors are responsible for teaching other subjects as well. Only 10% of all math 
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Position/Feeliiig 


Then 

n=46 


Now 

n^48 


Enjoyed math/Lilm math 


24% 


31% 


It’s OK 


- 


10% 


Began to enjoy it as skilh: improve 


7% 


13% 


liked some p^, disliked others 


7% 


8% 


Disliked/hated it 


30% 


- 


Felt stupid/intimidated by it; 


22% 


- 


feared/avoided it; 
fhistrated/confiised by it; 


Did no! notice/care about it 


7% 


- 


/think it was important 


Was scared to be wrong 


2% 


- 


Can’t remember 


2% 


- 


Learning a lot (more maUi in 3 months 


- 


17% 


than all previous schooling/improved 
0£D score/piepared for colle;' 


Vmy motivated 




8% 


It’s important to know/useful 


- 


4% 


Sometimes its frustrating/hard 


- 


4% 


It’s challenging 


- 


2% 


Realize how much math 


- 


2% 


I already know 



o 
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instructors teach math alone, and these account for approximately 2% of all ABE instructors 
in the state. Nearly half of the programs (49%) that offer math have no full time instructors 
responsible for teaching math. 

Thirty-six percent of ABE math instructors have had no pievious experience teaching 
math. Of those who have taught before, almost all have taught math within the formal 
school system at one time or another (K-12 levels). Only 14% have direct e 5 q>erience 
teaching math in ABE settings prior to their present position. However, 55% have taught 
19-22 year olds and 49% have experience instructing learners over the age of 22. For 18% 
of the ABE math instructors working in programs, the last mathematics th^ had was in High 
School, and for most of them this was over 20 years ago. 

Thirty-six parceut have received no additional training related to math since b eginning 
th^ woric, and 55% received no training in the past year. Only 1 1 % of ABE math 
instructors are members of organizations, professional associations, or informal groups that 
focus on mathematics. Instructors are evenly ^lit between those who have an interest or 
experiaice in teaching math and those who have had it thrust upon them, chance and trial 
and error becoming their pnsonal tutors in how to approach math instruction with adults. 

About 70% of instructors did poorly in math or struggled with it when they were in 
school. Many have vivid memories of when and why their math learning w«it sour. They 
are most troubled by memorization, the complexities of math and word problems, trick 
questions and by thdr feeling of incompeteice and lack of math knowledge or experimce. 

ABE mafli instructors are not unlike their learners in attitudes towards math and the 
long time away from formal math study. Instructors share opinions about teach ing math with 
learners as well when they point out that adult learners deserve math that is relevant to their 
daily lives and that has a focus on problem-solving skills rather than computation. As one 
instructor put it in discussing the need to change the computation-based approach to 
instruction, "Math is too important to be treated without creativity". Reform efforts must 
accept that ABE math teachers have not beat chosmt for their content knowledge, e3q>erience 
or training, and that they have been given very little tr aining . 

The ABE Math Program 

ABE programs offer courses covering a wide variety of contexts including prog ram;^ 
for adults with low level liteacy and numeracy skills (ABE/AEE)*, and programs focused 
on Adult Secondary Education (ASE and Pre-ASE), English for Speakers of Other Languages 
(ESOL/ESL), worl^lace education and family literacy classes. 

Most programs offer many different types of classes. Regardless of the class type, 
mathematics instruction seldom haK>ens alone. While classes devoted to reading and 
language instruction exist, mathematics is generally one of several topics being taught in a 
class. As learners move from ABE to pre-ASE to ASE classrooms, there is a greater 
likelihood that they will spend increasing amounts of time on math as a component of a 
multi-subject curriculum. ESOL maintains its focus on language and communication and 
seldom focuses on math beyond muamal survival skills. Mathematics instruction is a 



‘ Adult Basic Education (ABE) serves as both umbrella term and marker term for this population. Altematefy, the use 
ofAdtdt Elementary Education (AEE) is being explored. 
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Table 2: Instructional Focus by Level 



Instructional Level 


Focus: 

Reading and/or 

Language 

Instruction 


Focus: 
Reading and 
Math 

Instruction 


Focus: Math 
Instruction 
(only) 


ABE (0 - 4) 


14 


18% 


37 


48% 


1 


1% 


Pre- ASE (5 - 8) 


26 


17% 


47 


61% 


1 


1% 


ASE (GED) 


8 


10% 


49 


64% 


2 


3% 


ESL: Beginning 
Intermediate 
Advanced 


39 


51% 


11 


14% 


0 


0% 


38 


49% 


14 


18% 


0 


0% 


26 


34% 


11 


14% 


1 


1% 


Workplace Education 


4 


5% 


12 


16% 


0 


0% 


Family Literacy 


11 


14% 


2 


3% 


0 


0% 



prominent and integrated part of workplace education but is seldom seen in family literacy 
classrooms. 

Massachusetts provides ABE through a number of different types of institutions, 
including Community-Based Organizations (CBO), Local Education Authorities (LEA), 
Community Colleges, Libraries, worksites,and Correctional Institutions. Any reform 
movement must operate within this wide variety of institutions and serve the many kinds of 
classes. 

How is ABE Math Taught? 

The majority of programs and instructors rqwrt classes that are a combination of 
whole class (large group) instruction and individual instruction within class. As illustrated in 
Table 3, program administrators report that most of these learners receive individual 
instruction (33%) within a class context. This is followed closely by full class instruction 
(29%) and small group instruction within a class setting (14%). Ten percent of the learners 
receive individual tutoring, 5% participate in computer assisted learning and 3% are in smaU 

group tutoring. The remaining 1 % of learners receive their math instruction in drop in 
classes. 

The majority of instructors (47%) and learners (35%) report that they spend between 
1 and 3 hours per week on math. About half as many instructors (29%) report that they 
spend between 3 and 5 hours per week on math. While 12% of the instructors r^rted up 
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to 9 hours per week of math, a 
few learners recorded as many as 
12-15 hours spent each wedc on 
math. According to instructors, 
how much time is spent on math 
instruction may be decided by 
instructors (41%), program 
directors (35%), learners (24%), 
grant, contract or financial 
considerations (18%) or 
instructor/leamer discussions 
(18%). For many programs, a 
variety of individuals and factors 
are involved in the decision. 

From the learner’s perspective, 
however, the basic amount of 
time spent on math r; sufficient 
(58%), although 38% consider 

Ae amount of time too small. For those who believe that math deserves more time, 
suggestions run on average towards the 3-5 hour pCT week mark. 

Program administrators identify the greatest amount of time q)ent on math by learners 
involved in drqp-in classes (2.8 hours on average), although this also includes the widest 
standard deviation in responses (+/- 9.8) and a range of 0 to 24 hours per week reported. 
This coincides with what one might expect from a drop-in structure where the learners 
themselves determine the amount of time to be spent on learning math. The next highest 
times are spent by classes involved in full class instruction (2.4 hours), individual instruction 
in class (1.8) and individual tutoring (1.6). The least amount of time is ^nt on small groiq> 
tutoring (.6), computer-assisted learning (.9) and small group instruction within a class (1.3). 

Program administrators and instructors both report a wide range of curriculum types 
and sources as well as mec hanisms for curriculum developmrat. As ? reflects, individual 
instructors have the greatest say in curriculum decisions. Program administrators at 60% 
are, in general, more convinced of this than many of the instructors (41 %) themselves. 
Program administrators tend to paint a picture of diverse decision making mechanisms for 
math curriculum. In general, influences on math curriculum seem to include: the personality 
of the current instructor, the instructional legacies of previous instructors, the 
recommendations for curricular structure provided by the program, and the texts and 
materials available. 

ABE math classes use a wide variety of materials. Almost aU (86%) however, utilize 
at least one (and usually several) published math texts or workbooks. Although influential, 
these texts seldom drive the entire curriculum. They are usually supplemented with other 
support materials. In about 70% of ABE classes, instructor develop^ materials are in use. 
While program administrators (46%) mention manipulatives more than instructors (32%) 
report their use, direct observation of classrooms found math manipulatives evident no more 
than a third of the ABE math classrooms. 



Table 3: Instructional Formats for Math 




Responses 


Program 


Instructor 




n=55 


II 


Class instniction 


73% 


61% 


(whole class) 


Small group instruction 


58% 


52% 


(within dass) 


Individual instruction 


73% 


66% 


(within class) 


Drop in classes 


20% 


8% 


Coniputer assisted learning 


38% 


24% 


Individual tutoring 


73% 


50% 


Small group tutoring 


35% 


21% 


Other 


4% 


2% 
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About 35% of ABE math classes have computers, although the degree to which they 
are actually used to suj^rt math is questionable. Among the 15 programs visited, 6 had 
computers of some sort in their classrooms with most having between 1 and 3 available for 
use by 10 to 36 learners. Most computers were not used for math mstnictioB,(whether math 
programs were available or not) but were available on occasion for learners to practice 
writing and learn word processing. Other programs have computers that are not or axe so 
old that instructors question their potential usetiilness. 

Calculators were not only mentioned as present by about 30% of program 
administrators and instructors, but were seen in about as many classrooms, both accessible 
and in use. Where calculators were not available to learners, a number of instructors 
expressed a specific desire to have them on hand but had been unable to convince others of ' 
their importance nor devise a way to keqp such an accessible and mobile item in the 
classroom once they got them. While there is still a basic distrust of calculators among 
instructors and learners, some are starting to recognize just how available calculator’s are in 
everyday life. Once instructors and learners realize how calculators can free learners from 
the drudgery of computation, the instructional focus shifts towards opportunities to oq>lore 
problems in greater depth. 

Table 4 shows data 
related to how effective a 
particular material might be 
in the support of math ' 
learning. First, instructojs’ 
use of each material is 
reported again to provide a 
rdative gauge for how often 
these matnials are used in an 
ABE math class. Next, 
instructor opinions of how 
useful they find various 
materials in helping learners 
grasp math are shown. This 
is followed by learner views 
of what math materials are 
used in their classroom and 
which of these materials they 
like best.^ 

From this analysis, the 
most effective materials for 
learning math are 
manipulatives. While only 



Table 4: Effectiveness of Support Materials 

Type of Material Instructor Learner 

n—141 n^49 

IIsed_Effective Used Effective 



Manipulatives 
Publi^ed Materials 
(texts/workboolcs/worksheets) 
Teacher Developed 
Calculators 
Computer Programs 
Learner Generated 
Games 

Charts and Graphs 
Any materials Aat 
fit student needs 
Materials that relate 
to daily life 
Audio/Videos 
Blacldroards 



32% 


28% 


39% 


80% 


86% 


36% 


47% 


10% 


70% 


28% 


4% 


0% 


30% 


11% 


39% 


4% 


35% 


15% 


12% 


2% 


16% 


11% 


4% 


0% 


29% 


6% 


4% 


2% 


11% 


3% 


0% 


0% 


- 


7% 






- 


4% 








4% 






- 


- 


8% 


2% 



r ^ 

lERiC 



^ Learners do not necessarily recognise the source ofmalerials (text, instructor, etc.). Their responses for Mfhat is used 
indicated rather what they remember from their classes onJ they link materials closely to specfic math topics. Remembering 
a material was considered an indicator of how well a topic was learned and thus how ^ective the material was. 
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39% of leam^ mentioned them as one of the "different things" (objects, workbooks, 
materials) that their instructor used to help them learn math, 80% of the learners interviewed 
identified man^ulatives as the material "they liked the best". Instructors identify 
manipulatives as one of the most effective suppo t materials for assisting in math learning. 

How are Learners Assessed and Placed? 

Learns math ability and initial placement within a program are usually based on 
intake assessments, the majority of which (84%) are done with standardized tools. Only 
10% of programs use program developed assessment instruments for conducting ieamer 
intake and placement. About half (53%) of the programs use the TABE (Test of Adult Basic 
Education) as their primary intake assessment instrument Other standardized asses^ents 
used by programs include GED Practice Tests, CASAS (Comprehensive Adult Student 
Assessment System), and WRAT/WRAT2 (Wide Range Achievement Test). In general, 
however, most programs and 
instructors use a variety of 
mechanisms for assessing learner 
math abilities and determining 
placement. Programs have control 
over learner intal^ and assessmrat 
and pay attentiomto learner’s 
interests and goals, self reported 
ability and oral English levels. 

Instructors rely on self-rqx)rted 
abilities, goals and interests and 
other information shared diuing 
interviews with learners. Once a 
learner is placed, most instructors 
use assessment instruments of their 
own to identify q>ecific math skills 
needed. During interviews in this 
study, learners were fotmd quite 
capable of contributing to their The 
experience of this While portfolio assessment of mathematics was not a prominent feature of 
any program, there were indications of movements in that direction. 

Implications 

The information from the RABEM study as shared above offers insights into many 
factors influencing math instruction. As part of an ABE reform movement that began in 
Massachusetts five years ago, it has contributed to a shift in approach. Reform initiatives 
otien are designed at a state or national level and imposed on practitioners. As reform 
involves change of practitioners attitudes and practice, it is best begun from a solidly 
grounded base. 'While program administrators and policy makers have a sense for general 
trends, it is the adult learners and their instructors who truly know what is happening and 
what can happen in math instruction. The most important ^ding from RABEM is the 



Table 5: Assessing Learner Math Abilities 


for Placement and Plarming 


lypS 


Programs 


Instructors 




n=55 


n=141 


Intake assessments 


93% 


88% 


Learner interest/goals 


64% 


28% 


Self-reported ability 


45% 


35% 


Interview 


47% 


33% 


Reading level 


29% 


18% 


Previous level achieved 


24% 


19% 


ESL level 


31% 


6% 


Class i^ce constraints/ 


14% 


3% 


availability of tutors 
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validity of these views. Policy makars should not only realize the important insights that 
learners and instructors offer, but should identify mechanisms for involving them in the 
dialogue around instructional reform. Improving ABE service delivery is much more likely 
to occur when the key players are involved in setting agoidas and issues. 

In addition, the RABEM study reveals several issues within the cunwit delivery 
system that deserve particular attention. Adult learners come to ABE math riacavi with a 
diverse set of characteristics, e)q)erience and needs. Most learning environments for math 
are multi-level classrooms, where this diversity of educational background and needs creates 
a challenging environment for instructors. Instructors themselves have niinitnai training in 
mathematics or math instruction and few opportunities to gain more. Math is given minimal 
instructional time. To top all of this off, most learners enter math classes with a high level 
of anxiety. Mth all of these barriers in place, learners stiU manage to shift thdr attitnrfp<f 
and increase their self esteem in the process. Rather than an ‘mctra’ activity, math may have 
a better place as an important aitry activity as learners can quickly see progress and feel a 
sense of accomplishment; important fectors in helping learners to remain in a program. 

Many changes in the way math is taught in ABE programs are both recognized and 
desired. Instructors and learners left to describe an ideal ABE math learning ravironment 
will include many of the elements put forth in the NCTM Standards, their Massachusetts 
ABE adulation or the SCANS Report (as described in oth^ articles in these proceedings). 
Leamen respond well to activities that are grounded in their everyday lives and leam best 
when the materials and methods are realistic and concrete. Instructors need opportunities to 
share experiences with colleagues and develop expertise in facilitating active, collaborative 
learning activities if they are to meet the needs of their math learners. As a critical and 
necessary skill, math instruction deserves and requires more time. Assessment Tnprhgtiigrng 
currently in use serve only to assist in placement and justification of funding. Learners are 
capable of participating in their assessment and evaluation and should be more actively 
involved in this process. Policy makers should take note of these points and remember that, 
if ^ective reform of math instruction in ABE environments is the end goal, instructors and 
learners must be seen as critical participants in a long term process. 



A complete version of the RABEM project report ("Exploring What Counts: Mathematics 
Instruction in Adult Basic Education ") can be obtained by sending $10.00 (payable to 
World Education) and your request to John Comings, World Education, 210 Lincoln 
Street, Boston, MA 02111. 
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Chapter 9 

Proceedings of the 1994 Adult Mathematical Utctacy Conference 
NCTM AND CHANGE IN MATHEMATICS EDUCATION 



Peter Kloostennan 

DepaiUnent of Curriculum and Instruction 
Indiana University, Bloomingron, IN 47405 



JSf of Tethers of Mathematics (NCTM) began in 1920 as an 

OTganizauraofmdividt^mtercst^intiieteadiingofmathernatics. Originally dieoreanizaiion 
^ focm^ cm the teaching of junior and senior hi^ school Tnathftmatir»<f but, over the years 

What is NCTM and what does it do? 



las 



is NCIM pus hing for change in madiematics teaching^ 
What are the NCIM Standards! «acmng. 



teachers? 



^ru XT . WhatisNCTM? 

100 000^!^iS?S,^?^ of '^hers of Mathematics (NCTM) is an organization of over 
100,0TO imsmb^ who an mvolyed m tire teaching of rnathonatics at all levels It currentiv 

mathOTatics teaching: one for elementary mathematics teaching one 
gra^ mathem^cs teaching, one for secondary mathematic teac^^ 
in ma&emattcs edw^on. NCJTM also ^nsors regional and naticmal ccmfetences on the 

toSn^Sno n^onal meeting takes place in Indian^lis in April and ^ 

14,000 mathemaucs educators. Among the aliiiost loS»^ons titmhave been 

ptoed^beanumberwithrelevancetoadulteducatilm RcSiSctSXS^^l^ 

State and local a ffili a te s of NCTM also .have penodic mectmgs on mathematics insmifetion. 



must I 



a^. ^ nun^ of indiSs who^leed to 

s^^decieasing. To take a Sq^c ^Si^ilc, ’SSSmatics 

Workers dona use p^at^JpeS^^ 

^ ““ communication skiUs to decide wto will 

Sd«<^ nieymustuscestSoTridlls 

K ^ counter and the normal amounts of business at 

^crent hours of the day, how many of each type of hamburger ta malf#> Inaddidon thevneed 
to make rammon Mnse decisions about what task should be atte nded to next 

Cxmqiaie the mathematical skills required to work in a restaurant to the t^^ 
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school, hi gh school, and adult education xnathemaiics curricula. How often do we expect 
classroom learners to make an estimate based (HI continually chan^g data? Howctfi^dowe 

allow classroom learners to discuss a problem widi others befme trying to come up with a 
soludtm? How often do we expect classroom learners to ctxnbine expmence and ctxnmon sense 
to answer a mathematics problem? Unfortunately, few learoets in traditiaial classes have had 
much experience with these kinds of activities. Why is the gq> between school mathem a ti cs and 
woriqtlacema&ematics so great? 

One explanati(Hi for the gap between school and wotl^lace niathematics » tcaditicm. The 
curriculum has always been focused on computation, so that is what is expect^ in madiematics 
piaysmfwns Thctc hsB idTO been tfac argument tbat students must leam dw "basics" before &ey can 
be expected ronoasterhi^er-order skills sudi as estunarion. There is some truth to diisiroticm: an 
individual must have an understanding of additiem and roult^Ucation to nnake a leaamable estimate 
of dw amount of food dutt should be prepared to meet die needs of customers standing in line at a 
fast food restaurant On fte other ha^mdividuals with lirnited computational skills arocertaiiily 
cai^le of using common sense and emning ip with creative ways <rf solving "real life" problems. 
Far too often in our society, letuners at all lev^ have been dqi^ed of die opjioitunit y to l eam to 
solve problems because they have not mastered basic computational skills. Evidence fiom the 
NTarinnai of Educational Progress (NAEP) indicates that many public school students 

cmly magt;^ basic skills wh«i di^ practice those skills by applying diem to solve rnore copplex 
problems in later grades 0>ossey, Mullis, Lindquist & Chinbers, 1988). The situatiem is the 
came for adult learners. That is, die best way for them to leam baric skills is by applying diem to 
realistic problems. Such problems also help learners acquire the divergent dunking skills diat arc 
so necessary in the woriqilace. 

NCTM and the Push for Change 

The notion that mathematics instruction needs to change to meet the needs of individuals 
during the 21st century is hardly new. Althou^ a number of repotts came out in the eariy 1980s, 
three prcaiqi ted particular attention. A Nation at Risk (National Commisritm <m Excellence, 1983), 
Educating Americans for the 21st Century (National Science Board, 1983), and New Goals for 
Mathematical Sciences Education (Confenmee Board of the Madiematical Sciences, 1983) all 
focused cm die fact that calculatoffs and ctxiq)umrs woe making the need for psper-and-pencil 
computaticmal skills obsolete and tiiat nxxe focus was needed on teadnng hi^er-oeder dunking 
ciriiic Unfortunately, there was no real cemsensus on how to accemplish tins ainL More 

importantly, these early crils for change were coming ftwn cngaitizaticms whose members were not 
directly involved in mathematics instructiem. Members of die NCTM, as professionals d e d ic a t ed to 
the racing of madiematics, felt that di^ should be involved in dedrions cm how to reform 
madiematics teaching in die United States. 

Three documents published by the NCTM provide the framework for its reccmimendaticms 
for change and speak to die needs of bodi traditicmal and non-tradidoiial learners. The first, tided 
Curriadum^Evalmtion Sum^ds for School Madiematics and often rrfened to rimply as die 
Curriculum Standards (NCHM, 1989), outlines tee mateonatics content studmts should be 
expected to master. The secemd, tided Professional Standards for Teaching Mathematics, or juiU 
Teaching Standard (NCI^ 1991), provides examples of the types of classroom envircximenis 
and instruedem diat tnak« it posrible fex suidente to master tee content outlined in the Curriculum 
Sutndards. The dtird, now available in draft form, is tided Assessment Standards for School 
Mathematics (NCTIM, 1993) and focuses on tee impcntance ctf integrating assessment and 
instruction throu^out tee mathematics curriculum. Each document represents over two years of 
work by literally hundreds of NCHM members. The documents also form the basis for the ABE 
Mathematics Standards Project which Icxiked at how tee NCTM st a n d ards should be noodified for 
use in adult educatiem settings (see Qupter 11). 

What Should be the Focus of Numeracy Programs? 

Although tee push for change in mathematics insmiction has been accelerated by naticxial 
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reports and public sentiment, it is also the result of instructors asking diemselves how they can 
most he^ didr students. Thirik of the individuals you teach. Can they tell you how the ideas diey 
are learning tqppty to home ot job situations? Do th^r see that logic and geometry are matfaonaticsd 
skills with evei^day £^licati(Hi? Do they routindy estimate to make sure the answers they are 
getting are reascxiable? Do they see mathematics as just a set of rules to be mechanistically allied, 
or as a collectiai of general techniques and ideas that can be pieced together as neerted to solve 
ccHiqtlex home and wodqrlaoe problems? 

Traditional mathematics instructicMi has focused too much (» drilling students to remember 
bits and peces of crxnputadcmal routines. Teachers in seventh grade diink students learned 
nothing in sixth grade. Teachers in d^di grade think suidents learned nothing in seventh grade. 
Need I ask sdtat adult educatitm teachers thank students learned in school? Teachers cover material 
in classes but students do not rentember it from week to week, much less from year to year. 

Educators are finally coming to the realmtiai that traditic»al instruction has not wtxked for 
many students and something else needs to be done. They redize that the skills learned from 
tradititmal instrucdrai are txily a subset of the mies needed on die job - even jobs as 
straightforward as working in a frst food restaurant In diort, teachers themselves know that 
mathematics instructicm needs to change. It is this feeling, as much or more dian natkHial rqiorts, 
that has caused teachers in NCTM to push for change. In die following pages, I outline what 
membos of NCTM recommend to m^ mathemadcs instractic« better on &e assumpdois that (a) 
numeracy instructors will find many of NCTM's suggestions useful, and (b) more communication 
between instructors in K-12 programs and numeraQr programs can caily strengdien the quality of 
both. 



The NCTM Curriculum Standards 

The Curriculum Standards oudine mathematics ccmtent that students should master at three 
grade ranges: K-4, 5-8, and 9-12. Four standards are evident across the ratire curriculum and 
form die core of die NCTM reccxnmendations. These standards are: 

• Problem Solving: The first of the four general NCTM standards involves ’*madiemadcs as 
problcnn solving." Specifically, when students finish high school th^ should be able to "(a) 
use, with increasing confidence, problem-solving q^proadies to investigate and understand 
madiematical content, (b) ^ly integrated madieniatical inoblem-solving strategies to solve 
preblems from within and out^e in^ematics, (c) recognize and fomudate problems from 
situaticxis widiin and outside mathematics, and (d) apply the process of madiematical modeling 
to real-world problem situatiwis" (NCTM, 1989, p. 137). What does all this mean? In short, 
it means that an individual is not mathematically literate unless she or he is able to dunk through 
and solve mathematics problems diat are far more complex than die typical word problems in 
mathematics textbooks. Althou^ the NCTM focus on being a problem solver sounds 
ambitious, the writers of the Curriculum Standards felt that tUs goal can and must be met by all 
high school graduates. Obviously, being aide to solve ctusqplex, real world problems is 
irrqxxtant for adult learners as well. 

• Communicaxion: Thesecondof the four K-12 standards outlined by NCTM involves 
mathematics as commiinicaticm. Students, at all levels, are expected to express the thinking 
they use to solve a problem both verbally and in writing. Similarly, they are expected to 
understand and respond to the solution uKthods described Ity their peera. 

• Mathematics as Reasoning. The third standard, riiatheinatics as reasoning, involves having 
students make and test conjectures, formulate counterexanqrles, and construct and follow 
logical arguments. In other words, learners need to be able to decide when mathematics is 
needed to solve a problem and then keq) trying different ways of solving the problem until a 
r^tsonable solution is found. 

• Mathematical Connections. The fourth K-12 standard involves mathematical ccxmections. To 
really know and be able to apply mathematical reasoning, students must see ccxmecticms 
between various mathemati^ ideas (e.g., adding a negative number gives the same result as 
subtracting that number when it is positive) and between in-school arid out-of-school 
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m a thc m a nc s. To pot diis another way, learners "wlio fail to see how the mathematirg they are 
learning can be ^lied to solve problems are not likely to remember or use what th^r have 
learned. Much <rf the reascxi students have forgotten die tnathfimatirs diey were ta«ght jn 
school is that Aey did ntrt see ctainections between the rules Aey were learning, rules th^ had 
alre^y learned, and the situations in which diose rules could be iqiplied. 

• Additional Standards. Odier standards for madiematics learning vary by grade level but 
involve ^ics such as understandmg place value, measuremrot, various types of ^dmation, 
geometric reasoning, algebra, statistics, and trigonometry. These standards speak to specific 
m a the^tic a l ctntent and clearly indicate that the basic arithmetic and at grf*a gtriiic which 
comprise nouich of the traditional matheiTiatics curriculum are only o ne part of what 
mathematically liteiate individuals nuist kixiw. 

hi the five years that die NCTM Currictduni Standards have been out, it is impor tant to note 
diatdiey have rnade a major inqiactditou^iout the United States and Canada. Almostall 
madiematics texdxxdrs publish^ since 19W include le&rraces to the Standard and have activities 
designed to meet them. A survey by the Public Agenda Foundation in early 1993 found that 96% 
of m at hem ati c s teachers and atom half of all school principals in the United States were "well 
aware" of die Standards (Public Agenda Foundation, 1993, p. 17). Recent news reports indica t in g 
mat few students are meeti ng n ariaaal goals in madietnatics are based <mi eniectations set out in the 
Standards. In short, the NCTM Standards jtNt become die guiding dooimv^nt in K-12 
madienwtics educ^oi reform and, widi the release of die pa^el ABE Standards (see Ch^ter 1 1) 
will an increasing impact madienaatics curricula for niimeraoy pmg ramg 

The NCTM Teaching Standards 

The NCTM Teaching Standards (1991) wore written as a guide to what instructors giionid 
do to assure that students master the madiematics content oudined in die Curriculum Standards. 
Themes of the Teaching Standards include: 

• Mathemadcal Tasks. Alttough some omqiutatiCTialcxerxases are apprxqitiate, 
NCTM recommends that learners explore a variety of mote qien-ended proUems, particularly 
those that involve appUcadon of mathematical ideas. 

• Discourse. Another drnne involves discourse, which is defined as mathematie^i discussion 

betweoi die teacher and stu^t^ and, just as irt^iortant, among st uden ts. Workers who 
cannot ^lare their math em a ti ca l ideas widi odiers do not work well in leamg and are 

hmit ed in the sorts of jobs for which they qualify. 

• Tools. Nul'M reccMiimends using a variety of "tools" to enhance disc oiirse/dis cnssio n in 
matbenutics. Tools can be ca l cu lato rs and con^ters, but they can also be simp le thingg such 
as drawings or charts that help others to understend a proWem and its solution, tor adult 
learners, tools include newspaper articles that involve madiematics, technical manniiig needed 
on the job, and machin es where die operator must perform mathematical calculations. Such 
tools provide opportumties for discotnse vdiile at die same time heating learners see die 
ctxmections between school and out-of-school mathemafic jif 

The NCTM Assessment Standards 
Sino« the before die original formulation of NCTM's Curriadum and Evaluation 
Standards, there was concern diat until problem-srdving and reasoning drills herame part of 
nation^ assessment measures, dwre would to litde incentive for making problem solving and 
reasoriing the focus of Ac mathematics cutiiculum. Fortunately, assessment measures are 
changing. Students taking Ae Scholastic Aptitude Test (SAT) this spring will find that some 
questiwis are no longer multiple choice, tim there is mcreased en^ihasis on mterpretatiai of data, 
and diat calculators are allowed vAen taking Ae test. Indiana is like man y states m that the testing 
program foe children m public schools will include a performance assessment conqxxient starting 
m 1995. For Ae performaiKte part of the test, students will be given an hour or more to analyze 
wive a single maAe iu a ti c^ task or probiem. Along wi A the answer, students will have to 
provide a written justification for their answer. The GED has not yet changed but given the r^id 
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pac e of c hange in other assessments, adding a pcrfonnance ctHnptment to tiie GED seems likely in 
the future. 

^®wo*iong draft of NCTM’s newea standards document, the 

School Mathematu^ (NCTM, 1993) wia written to show how state and level assessment should 
change, but, more importantly, to explain how classroom assessment should chang e to match 
changes in the mathematics cumculum. General themes of die Assessment Stondctrds (a) 

assessment should reflect die mathematics that is in^portant for individuals to leam, (b) assessment 
should enhMce learning, and (c) assessment procedures should allow stodents to denmstiate 
kitowle^e m a vme^ ctf vays. These princ^les empharize the connection between asiseaCTnen t 
and good instruction and point to die fact diat assessment in numeracy elasa^ shrmid include a 
variety of mechanisms Ity vhich learners can prove to both instructors and themselves that they are 
able to solve challenging poblems. 



SCANS 

At about the time the original Curriculum Standards were published, a more general but 

COTiqile mentary ptojea was undertaken by Lynn Martin, United Stares Secretary (rfLabor. The 
COTurnttec assigned to the task became known as the Secretaiy's Commission <m Achieving 
Ne cessa ry Skills (SCANS) and was chai]ged widi (a) defining the skills needed for enmloyment; 
(b) pn^smg acceptable levels of proficiency, and (c) suggesting effective ways to assess 
^oficiracy (SCANS, 199 1). Unlike NCM'M, vdiich is a groiq> of individuals who are involved in 
me deuvety of madiem^cs instruction, die SCANS commission was primarily ccanpiised of 
individo^ from the private sector and looked at education fiom the perspective of consumers. 
That IS, SCANS considered what en^loyers wanted job ^licants to know. 

Meetings, surveys, and discussitms with union and industry leaders led the SCANS 
commission to the conclusion that the wmld of work was changing. In the words of the 
commission: 

A strong back, the willingness to wrx’k, and a high school diploma were once 
all diat was ireeded to make a start in America. Th^ are no longer. Awdl- 
developed mind, a passion to leam, and the ability to put knowledge to work 
are die new keys to the future of our young people, the success of our 
businesses, and the economic well being of the nation. (SCANS, 1991, p. 1) 

Ttoto^g was hardly a surprise, and it clearly con^ilementcd the view of the work on which the 
NCIM documen./S were based. Recommmidatiras from the report included reaching le ar n ers to be 
creative think^s, decision makers, problon solvers, and to visualize pictures, make graphs, and 
use mathematical leastxiing when needed. ' 

Although the audiots of SCANS were less concerned about how to teach than what to 
t^h, they concluded yie believe ... that the most effective way of learning skiUs is 'in context,’ 
placmg learning objectives within a real environment radier than insisrin g dmt students leam in 
the abstrart what they wiU be c^iected to apply" (1991, p. 19). To the extent that it is possible to 
simul a te the work environment in schools, NCTM positions on how and what to teach in 
mathematics are entirely compatible with positions taken by the authors of SCANS. In short, 
rccanmendatiais from rnatheinatics educat^ (NCTM) and fiom private industry (SCANS) have 
come to the same conclusim: Mathematics instructicMi must change so that learners are proficient at 
recognizing situations where mathematical procedures are helpful and then choosing or creating the 
pPOoeduTDS necessary to solve the problem at hand. (Sec (Ch apter 2 for additional ^ SCANS 
and the kqplications of SCANS recanmendatiais for curriculum.) 

Constructing Mathematical Knowledge 
Embedded in the NCiTM Standards documents is a philost^hy of teaching commtxily 
referred to as "constructivisnx" Although the documents never actually use the term, it is a main 
part of the foundation on which those documents are based. In brief, the constructivist philosophy 
IS that learners must figure out concepts and ideas themselves (see Kloosterman & Gainey, 1993). 
As teachers, we can present ideas but simply presenting ideas does not mean that students will 
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• leam. Learners nmst analyze and discuss new cosicepts, and see how they are related to what they 
already know to maximize die chances of retaining those new concepts. Ti^ notion is particularly 
appropriate in adult education where most a£ the rnatiiematics tiiat learners are studying is 
nwthematics that tii^ have seen before but never mastered. Take, fmexanqil^ a problem as 
suoplc as 0.4 X 0.6. Scmoe learners are reluctant to accqst 0.24 as an answer because ate used 
to t hinkin g that "mult^lication always makes bigga" and 0.24 is smaller tiian either 0.4 or 0.6. 

For these learners, die Imowledge" that multiplication always makes bigger gets in the way of 
understanding. 

I^evious knowled^ can also be very beneficial to learning. House roofs are commaily 
constructed with a 3-12 pitclu a 4-12 pitch, or a 6-12 pitch. (A 3-12 pitdi megns that die roof 
raises 3 feet to every 12 horizontal feet) A person with experience framing aroof should be able 
to draw on his or her knowledge of pitch to inake sense of firactimis, ratios, and possibly even 
linear fiinctxxis and their grtphs. All adults have significant kmwledge of Tnadiwnatins on which 
to build. Urtiortunately, instructors sometimes fail to take advantage that knowledge. 

In brief, the gc^ of mathematics instruction are undergdng sigitificant change. We have 
^ways wanted stunts to tpply their mathematics skills, but in die past have spent much of our 
instructional tiiiie in both public schottis and in literacy programs drilling students <m bits and 
pieces of mathematics. We now know diat drill has l^ted value in teachkg mathematics. In 
particular, drill does little to long term retenticm of skills imless learners see how those skill;? can 
be dire^y relates to something toy already know or want to know. Furdiermore, learners who 
have failed to master to fiagments toy have b^n tau^t have been shut off from learning to tpply 
those fragments to solve more axtpto home and wo^lace problems. 

NCTM and adult literacy advocates sudi as to SCANS commission agree that continuing 
to focus (H) bits and pieces of nratomatics is a poor strategy to many learners, particularly arinlts 
Instead, learners need to be actively involved in solving challenging prcblems. On some of tiiose 
problons, learners are bound to fidl on to first and oton subse^ent efforts. The successfiil 
individ^, however, is one who perseveres to get to job deme. As numeracy educators, we need 
to provide enototicHUil support to A^^o fear naathenoatics hot if we (xd; give tlxnn easily solved 
m^hematics problems, we are failing to prepare them to solve to real-woiid {xoblems toy wfll 
encounter. 

Implications 

My purpose in writirig diis ch^ter was to familiarize adult numeracy educators with to 
NCTM initiatives for change in rnatiiematics instnicticn witii to hope to bridge between K-12 
educaticxi arxi adult education becomes stronger. Learners vtiio have spent tiiiie in to wmkfoice 
know what skills are needed cm to job and thus are usually quite receptive to new ways of 
learning mathematics. Individuals witiiout work experience ^ve a teridency to think matomatics 
should be to same as it was when toy were in schcml, and thus o^n resist group learning and 
open-ended problems. As a numeracy educator, however, it is inportant to teach learners 
important rnatiiematics, especially to aiali^ to attack and solve c&llenging prchlems. The public 
schools are doing much more c£ this and noost industrial training programs do this Learners need 
to rectognize that tinm spent learning "pre-cralculator*' mathematics is time that could have b^ spent 
learning to estimation and number sense skills that cralculators cannot perform. 

As I dose this chapter, I ctifer to following key questions and some speculations about to 
answers. 

• How inqrortant are the three NCTM Standards documents to adult mathematics educators? 
Qearly, to Standards documents themselves are rather lengthy and do not have many 
example tiiat are eiplicit to adult educration. However, toy rqnesent years of thinking about 
what is important to know in mathematics and how important mathe matics conc^ts can be 
taught It's prctobly not that irrportant that adult educators read the actual Standards 
documents but it is important to know to principles outlined in tiiis chapter and in to 
Standards. These principles give a lot of guidance on teaching mathematics, regardless of the 
student population. 
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* How i^rtanx is adub education to NCTM? Although NCTM has tiaditionally been an 

orga nizatio n of K*12 and s(xne college teachexs, members of the organization are interested in 
woi^g with mathemtdcs instructors for all ages and all levels. Shortly after ait<»TMting ^le 
C omw nce <si Adult Uteracy , I a tte nded a meeting of Ae staff and major committee chairs for 
• ^ u setting sessiai, it came out tinae and again that NCTM can and should be 

mvolved m both adult nunaeracy and in ncn-traditioaal post-seccMidaiy mathematics education 
In short, adidt ^ucation is quickly beccwaing a priority wifliin NCTM 

* wig it be for learners in adult education settings to acquire the mathfmntirni 

wot NCTM recommends? While it feds good to be optimistic, in reality it will tairf> years to 
m^Ietnent Ae NCIM Standard m K>12, assuming tirey can be im plemen ted at all. The game 
IS trae for adult education. Indivi duals who are looking for Ae "quick fix" m adnlt 
will not find it 1^ working wiA NCTM On Ae oAcr hand, the potential ft»r long-term benefits 
to adult^ucation firom considering the NCTM principles is enormous. 

* ShouM "problem solving" mean the same thing in numeracy programs as it does in K-12 
mautentatics? In tiie sense that problem solving means attaining a maAematical pi^lem for 
which is no readily apparent solution strategy, problem solving is the same for adults as it is 
for childly. The context of i^lerasshodd be diffdent for Ae two groups. As I noted 
earlier, adults have a substantial background of etqieriences on which to draw and build. If 
anything, making m at hematic s "relevant" should be easier for adults than it is for mdividuals 
who have not yet been ejqpectcd to siqiport themselves. 

^ short, niaAematical literacy is much different today than it was in the past Asdtizens, 

job seekere, and emploj^s, we are eiqiected to be problem solvers and to see ways to use 
maAemati^ reining m seemin^y non-maAematical situations. The National Council of 
Tethers of MaAematics has provided us wiA some insights into how to teach individuals to be 
l^blem solvers. When adult educators work togeAer wiA NCTM, it should make it easier for K- 
12 teachers to understand how life-long learning can work. It should also malce it f-adm- for adult 
educators to meet Ae maAematics needs of Aose m adult education gftttings 
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CHAPTER 10 

Proceedings of the 1994 Adult Mathematical Literacy Confetence 

LESSONS LEARNED? 

Mary Mtm^omety Lindquist 
President, Nation^ C^uitcil of Teachdrs of Mathematics 
14 Seventh Street 
Columbus, Georgia 31901 



PURPOSE 

The NaticHial Council of Teachers of Mathematics (NCTM) is often haile d as tire initifltrtr of 
the standaids-based reform of schooling. Tliis chapter outlines this initiative, describes seme of 
the lessons we are learning, and raises issues the adult echicadon community may want to omsider 
as it addresses needed changes in adults learning and teaching mattonatics. 

INTRODUCTION 

Three documents: CwrwulmiatdEvahtation Standards for School Mathematics (^CTiA, 
1989), Prcfessional Standards for Teaching Mathematics CNCTM, 1991), and Assessment 
Standards for School Mathematics (NCTM, Draft 1993) are die tr^[)od on which our efforts rest. 
Althou^ each was published separately, die messages which are described in the previous 
chapter, reside in the whole of the dnee documents. 

During the early 80s, our membersh^, through die leadoship of sev ^ of its major 
committees, saw the need for us to articulate a vision of vdiat madiematics students should know 
and be able to do. It was not until 1989 that die Curriculum and Evaluation Standards for School 
Mathematics was coi^leted. This document also provided a flavor of die tearhing, but diere was a 
need to be more eiqplicit As it was being co^let^ the QiuncU turned its attention to its vision of 
teaching, evaluation of teaching, and professional development As we began to see changes in 
schools we realized that many assessment practices, bo& classroom and external, needed to be 
brought into line with amtent and teadiing. So now we are in die process of producing the third 
document building on the first two documents and focusing on assessment 

The first lesson learned ftom this process was die inqxntance of estaUishing a need for 
change. The need for articulating a new vision was estabhsl^ by tite monbership of NCTWi and 
by the study of die conditions of mathematics education in juxt^sition to the changing world of 
today. Without this need, there would have been little hqpe for moving ahead with developing the 
vision of change. 



PROCESS OF DEVELOPING STANDARDS 

In developing the three set of standards, we have used slightly different models but 
gene^y, we have brought together groups of peqple to draft a document spent a year gathering 
reactioiu to the document and then reassembled the groiqis to conqilete the document After the 
final ^ting, the document has been distributed to membership and leaders in other professional 
oiganiz^ons, and made available to all stakeholders. The next paragraphs describe the process of 
developing the first set of standards and briefly touches <xi the differences in the prxK«ss used to 
develop the other two documents. This section ends, as do each of those that follow, with some of 
the lessons we have learned. 
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Curriculum and J^aluadon Sumdards for School Medhemadcs. 

By die middle 80s, the Board had qipioved the concq[>t and directed the president to seek 
funding to devdop standards. At that time, no outside found^on or gov ernmen t agent approached 
was willing to fund such a project In May 1986 die Executive Bo^ of NCTM, acting <m the 
rccommendaticm of die Board who had api^ved the sptmding of die Council's own monies, 
fin a liz e d die plans to move ahead. At diat time, it became clear dian not only curriculum standards 
should be developed but also evaluation standards to give giiidanef. in evaluating and 

programs. 

A commission to oversee the project, a director and working group chairs cf grades K-4, 
5-8, 5^12 ^ evaluation were appointed. Later the full team consisting of teachers and otiicr 
mathematics educators along wito assessment specialists and mathftmnticianR ivas n^nvvt During 
thesummerof 1987, the working groiqis met for two weeks to draft a document Latertiiat 
summer after working individually, foey spent two more we^ togetiier smoothing the draft: 

The draft document was available for comment during ^ 1987-88 school year. It was 
sent to members of NCIM and to leaders in other piofesnonal organizations, especially those 
whose focus is clearly mathem^cs. Copies were availaWe at our regional meetings at which time 
the woikit^ groins and commissitm presented the vision and requested feedback. The 
Mathematic^ Sciences Edu^on Baud held focus groups of patents, business people, and 
mathe m a tici a ns . Many a ffi l i ated groiqrs and college clas^ focused on the documoit and gave 
extensive comments. NCTM requested specific people to do in-depth reviews of tire documents, 
some focusing on the document as a whole and some on parts or issues. About 2000 responses tj 
the document woe re^vetk most applauded the directicxi althou^ some fault e d the lack of 
exarrqrles and pedantic writing. The critical issues were discussed by tire commission and working 
groups before moving ahead with the revision. 

The next summer was sprat revis ing, tire fall in editing and tire document was released m 
March of 1989. Every member of NCTM received a copy as did tire leaders of those organizations 
who endorsed or supported it It has been reprinted seve^ times and still remains in demand. 

Professional Standards for Teaching Mathematics 

The process of developing these standard differed from first document in that tiiere were 
lead writers for each of tiie four sections. Groups met to discuss ti» proposed jernnHards. tiien the 
le^ writers produced drafts often working closely with <me of the other monbers of tire grotq>, 
with the other lead writers and the project director. After receiving feedback firem tire group, the 
lead writer was responsible for completing the draft. NCTM held the spedal focus groiqjs to 
rec eive re actions; tiie project director and the lead writers did tiie majority of presentations at 
conferences. Feedback was collected and catalogued in a much more tystematic way foan tiie 
previous effort It is evident fiom both conqiletra documents, that the information rim-ing 
the year of discussion helped slupe the final version. 

Assessment Standards for School Mathematics 

The development of tiiis docaiment was similar to tiie first document in that all members 
were expected to ^te and to contribute throughout tiie weeks togetiier. TTie main difference in tiie 
process was the hiring of a fuU time outreach coordinator who was responsible for organizing the 
feedback and synthesizing the reactions. Many other groups striped forward to hold focus groups 
and to tove sessions at their meetings. Reviews were solicited from a diverse group representing 
some views that we felt we would not otherwise obtain as wdl as ftom within the 
community. The initial printing of 20,000 copies of the draft was double tiiat of the first 
document and 5,000 more than tiie second document Due to the multitude of requests, 
subsequently 10,000 additional copies wore printed. 
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Lessons learned 

1. Process. There are several aspects of the process of developing stanc^rds that we 
would recoimneiidcoiisidermg. It is iinportaiit to identify a sinalliimiibar of people with 
varying views and expertise but who arc representative of your membership or your 
constituents. It was extremely inq>ortant to fating die groiqis togedier to coalesce and to get 
away from all the oflicr pressures of their busy lives. When &e entire group of writers 
were respoiLsiUe for die draft, there was a teal ownership and responsibility diat has 
staying power. 

2. Draft. We made no attenqit to have a polished, finished document when the draft was 

released for reactions nor did we send it out in bits and pieces. Hie menibarsh^ and others 
were immediately aware of the thinking to date and were not left to guess what would be 
there, du^ realized it would not be a firmed project until we received their input, and they 
were brought into the process as q^ddy as possible. Each effort has also our 

eiqpertise in analyzing and synthedzing c(»nments and reactions. 

3. Dialog. One of die greatest strengths of the whole process was the in-depdi 
conversations over the draft Not only did the dialogue give us valuable feedback, but it 
opened and gave focus to discussions unlike any we had ever experienced. It also gave a 
fi^st^ in awareness; die community was aware the document was coming and anxious 
to see its inj^t 

4. Negotiation. Ihere was always a struggle between being visionary and producing a 
useable document There was a snuggle not to blame the past but look to the possibilities 
of future. 

PROCESS OF CHANGE 

/ 

Change begins with awareness <rf the need to change and the diimion <rf change. NCTM 
and its affiliates to^ many st^ to m^ our members and odiers aware of the messages of the 
documents. The Council had each of its standing committees address the standads in ways 
sqiproptiate to die committee's charge. For exanqile, all &e conferences and journals included 
sessions or articles on die standards and what they mean to die classroom teachers. Our nffitiaiwt 
^ups, now over 250, often made the standards the focus of tteir meetings and pu blic a tio ns. We 
join^ widi some of our national affiliates to sponsor Treading Madematics into the 21st Century." 
This series of four conferences which brought together teams of leaders fiom each state had a 
lasting iriqiact on die awareness of die first document Many of these teams held similar 
C(^erences in thdr states For the first two documents we retained a public relations firm to help 
with press confnences, videos, and public services armouncements. Awareness plans are 
underway fm the diird document 

The inqilementatitm phase has leaned heavily upon sta^, local districts, and individuals 
although die Council has continued to work with many other groups, to develop support matwiaic 
which are described in the next section, and to keqi die vision at the center of our missicxi. 

Lessons learned 

1. Concerted effort Most of die Council's energies have been directed to making the 
vision of the standards a reahty. The mathematics community and other professional groups 
have played an important role as partners in this change. 

2. Perioical highlighting. Each sqiarate document has given us the opportunity to bring to 
the forefront the message of change. We have sustained mo mentum while refining the 
visitxi through this and other efforts 

3. Support Many of the efforts of implementation arc heroic, individual efforts by teachers 
or by others. There is a need to undemtand more tystemic change anri provide the 
necessary support 

4. Plan. There is a need for a variety of suggestions of ways to proceed in making change. 
There is no one way, but school systems ne^ models and vrays to communicate with ea c h 
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otiber as they make change. 

5. Change. There has a ieaffiTmati(m that change is slow and takes time and 

commitmenL 

INTERNAL SUPPORT MATERIALS 

As the first set of standards were being developed, tibeze was a realization diat si^zport 
materials would be needed. A ^zedaliiutiativeofpublications, called die Addrada Project, 
produ^ a series of curriculum exanoples. These twen^-two booklets ctmtained teaching and 
assessing ideas to an^lify and exen^lify die oxitent standards at various grade levels. I^y 
odier publications also looked at the inoplementadon of the standards. 

In addition to these and many other publications, we have produced awarmess materials 
such as execudve summaries and biwhures. Additionally, speakers kits containing speaking 
points and transparencies were made available as was the video produced to describe die overall 
message of the curriculum standards. Now we are turning our attentitm to die assistance needed 
forprofessitmal development and to the awareness of the assessment document 

Lessons learned 

1. Additional materials. The standards describe many changes, but there is a need for 
concrete examples and contiiiued efforts to assist your own constituents in making change. 

2. Continued owners^. It is in^iortant to have a core grotp such as a professional 
organizatimi that continues to wre^ with issues diat arise during change, diat coordinates 
efforts, and feels ownership in die process. 

SUPPORT FROM OTHER GROUPS 

There is no doubt tiiat the reform movement is larger than madieinatics; we carmot make 
die needed changes in mathematics without a broader movement Even within die disdpline of 
mathematics, thm are many other parties beside NCTM need to be involved. Wehavebeen 
fortunate in the support and leaderriiip of many other groiqis. 

The Mathematical Sciences E^cation Board was begun about 10 years ago die 

madiematical professional societies as a fcHoe to bring the community togetha. of die ch^e 

to this group was to stiufy and advance the needed chtmges in mathematics education. Itisthispart 
of the charge that made bang a part of die Natitxial Research Council qipropriate. (tee its 

major tasks was to p^uce Everybody Counts: A Report to the Nation on the Future of 
Mathemadcs Educ^n (1989), This readabfo i^Uication documented the state of taa nation in 
regard to mathematics education and clearly articulated the need for change. The Board also has 
b^ active in outreach activities widi the states, with professionai organizations outside of 
mathematics, and with business and industry. 

NCTTM is die (tety majOT organization whose sole focus is on school mathematics which 
makes it easier to work closely with die colle^ate mathematical professional crganizations whose 
sui^rt for change is essential They have hdp^ shaped and have participated in many of the 
activities. Today, th^ are exarruriing their cutricuiurii,mstracti(Mi, arid assessriient; itwiU 
continue to be a collaborative effort as we sdive to understand the needs of each group. 

As we began to hel^ teachers see standards-based instruction in the classroom, we realized 
that we needed ways to pomy other than in print Althou^ the (teuncil has some vhleos, we 
were fortunate diat the Annenberg Foundation has funded several video projects and diat the Public 
Broadcasting Stations have under^en a major project MadiUne. This service wiU allow for 
teachers across the nation to be part of interactive teleconferences and sharing on an on-going 
bases. They will be able to see and to interact with teachers who are in the process of change. 

Texts and tests are still an important part of the lives of teachers and students. NCT^ has 
held special conferences with publishers each year to gain their input and to keep foem abreast of 
the proposed changes. In turn, vriien the teachers spoke the publishers listened. We are beginning 
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to see snbstantial changes in cmriculum rather than the initial rush to supeifieial latv^Ting 

Hiere is no doubt diat the standards appeared at an propitious time. America 2000 which 
was reandy expanded and replaced by the Goals 2000 legislation is congruent with many of the 
goals of die mathematics standards. In jocular, the call for hi^er standards for all students is 
caitcal to IxidL The governmental agencies in their effort for systemic reform have been a major 
support of activities of the mathematics community in their efforts for standaids-based schooling. 

Lessons learned 

1 . Importance of others. There is no doubt that the forces needed are much greater than 
any one professional organization and that it takes the many different gtatr^hoi/Urc to even 
begin a systematic change. 

2. Coalescence of vision. The vision must be powerful enough for many to see its 
benefits and to see a part for them in making it a reality. 

3. in missiem of profesaonal organizations. There is a need to rdook at die 
mission of a professional oiganizadon from one wlrose focus is more inward (serving its 

metnbers) to one of working with a variety of new constituencies. 

MONITORING 



A^ugh rome projects are underway, there is a need for a much more inclusive effon to 
nromtor cl^ge. There is no doubt that we would have moje lessons to share if more time and 
effort had been qient on collecting, analyzing, documenting, and syndiesizing 

At the time we began the process of developing standards, we knew that we Jic^ed to 
documrat ^grcss. Several committees and task forces made conqielling plane yet we were only 
addto*^]^:to^^^ for one of diese. Fortunately, d^ are other efforts underway that 

Our successful venture. Recognizing and Rqxwting Reform in Mathematics Education, is 
funded by the Exxon Educ^on Foun^on and is studying schools who specified they were in the 
^ocess of elmge. ^m this study will come useful and deep descriptions of "sites of reform" 
TOm across the nation. (For a more thorough desci^tion of the project, see Ferrini-Mundy, 1993.) 
Cfo^lemrat^ effort are two surveys of teachers and odiers as to their knowledge and use 

of the stan^& The resdts of the first survey. The Road to Reform in Mathematics Education: 
How Fot Have Wc lraveled? (Weiss, 1992) and the other should be available later tiiis year. 

V * Seveiri odier studies of school-based rfform are underway such as those demihed at the 
AERA Amwi^Meetiag in Atlanta (National Center for Research in Mathematical Sciences 
raucatio il, 1993)* Tiicsc vary from case studies of schools to studies of intervention studies One 
of the 'Vorking groups of the National Center for Research in Mathematical Sciences is 

char^^. exantimng the in^iementation of refram. Additional information will continue to be 

ava lable ‘'liora tins working group. uc 

Additio^y, there is information from the six matiismatics assessments of tiie National 
P^scssmmt of Education Progress (Lindquist, 1992). Understanding the trend data and the 
c uange of tiicassess^nt itself gives a picture of some of the changes that have occurred during the 
1 dccMc* te infonnatLon from the Thud Litemadonal Mathematics and Science Study 

(1 fotataiUc, 19S'3) which is focusmg on mathematics achievement, curriculum intentions and 
practices, and instructional practices in about SO countries. 



Lessons learned 

1. Need. The federri government is basmg reform on standards. It would have been 
e^remely beneficial if a more careful documentatitm than those described above of the 
effom of one group before undergoing standard development in all areas. It would also be 
helptul to have much more information about the inqilementation of the standards as etouds 
look to revisiting their standards, 

2 . Difficulty. The process of documenting change is difficult because it at the school level 
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diat we may learn the most There is a fine balance of studying change and reporting 
successes. People want to know where standard-based it^ozm is htqppening, but it is 
critical to ranind people of the levels of change and that we are in progress. 

CHANGING FRONTS 

Part of the challenge of change is die continual dianging C(»ditions in which die change in 
mathemadcs is embedded. For NCTM,diae have been diree central conditions that have radk^y 
chan^ since incqpticm of die cumculum and evaluation standards. 

Erst, tectoology has been gready advanced bt^ond where it was in the late oOs. The 
technological power of the grs^hing calculator has yet to be met with die |mwer of what it can do 
for die madiematics curriculum. It alone makes much of school madiematics diat many of us 
learned obsol^, but at die same time it becomes more crucial to understand coaoepts and to 
develt^ a strong ynathfimaricai sense of numbers, space, and symbols. It opens madiematics that 
was never available to die secondary school studrat We have ju^ begun to see the use of odier 
technologies m our teaching and leaWig of madiematics. There is no doubt that diis dianging 
ccodition will force arefining of our visirai in the near future. 

Sectmdly, our knowledge of assessment is changing. We are no longer satisfied with 
knowing vdiat students do not know, but want to know whd they do know and how to build on 
diat knowledge. There have been advances in the types of assessment that teachers are using in die 
dassroom. We need to continue to ciunge die extocnal assessment along widi studying many of 
die mediodolo^cal issues. 

Thirdly, the role m education of the federal government is changing. When we developed 
our first set of standard there was litde interest and no federal support Today, many of die odier 
discipline s are being finwcially supported in their ed^orts to develop standards. The recent 
legislation that inaugurates an independent board to oversee both national standards and state 
firame works intooduce new ch^enges. 

Lessons learned 

1. Rddning die vision. There is a continuing need to refine die vision to take into account 
the changes in society , technology, and ethtcational trends. 

2. Adjusting die plait Althou^ one purpose of standaidsds to influence educational 
trends, there are ofom odier forces di^ require adjustment of one's own plans. 

SUMMARY AND IMPLICATIONS FOR CONFERENCES PARTICIPANTS 

The standard movement has given focus to die activities of the Coundl as well as to die 
broader mathematics education community. The lessons we have learned are many, but perhaps 
die diree most inqxittant lessons are a reconfirmation that change is a difficult, coir^lex, long-term 
process; success forces more scrutiny and more responsibility; and die more one does the more 
there is to be done. The development (tf the standards is only ^ first step; one must keep bunind 
the next steps of supporting ma^als, collaborating with others, monitoring progress, and 
rqioatimimg and refining the vision. 

Tikuc is no doubt in our minds diat these efforts have beoi worthwhile, we are seeing 
changes m mathematics education many fitints and more importandy in many classrooms. Arc 

we nearer our vision? Yes, but we have a long way to go. It is exciting to see the adult education 
communiQr wresding with some of the same issues and we look forward to continuing this 
dialogue. A few questions follow that, individually or collectively, you may wish to address ^ 
you look to ways to improve the opportunities of aMts to leam m^ematics in this technological 
world of today. 

• What are the unded^g needs of the adult communiQr that require a change in die 
learning, teaching and assessing of mathematics for this audience? Is the community ready for 
such a diange? & not, what stqis may need to be taken prior to developing standards? 
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rmthwiMii^S ^ ^ ^ beliefs of die adult ccmimum^ as to who can team and who needs to leam 
Icssomftom the experiences of NCTM can be inccaporated in a process of 

settmg and ^lementmginathenaatics for aduk learners and lea^ 

««. i! NCTM Standards could be used or modified in develonine standards 

for adult I^crs. need to be changed? What other standards should £added‘> 

• How can the byiM community assist in the process tf ttv» aHnit jirfnr^tiftn 

Wh.ta»tebc«fiBa,te«duheducatfoa«^ g 

wS?^w ‘*®P'**^ diffeiOTt lesrons and others may say we have not learned all our lessons 

learned with groups who are also striving to 
m^ve Ae educational opportunities of alL In so doing, we wfll 1^^ Ac e^ 

and togeAer we can open more doors to learning for all students m all disHpiin^^ at all ages. 
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Chapter 11 

Proceedings of the 1994 Adult Mathematical Literacy Conference 



The ABE MATH STANDARDS PROJECT: 

ADAPTING THE NCTM STANDARDS TO ADULT EDUCATI N ENVIRONMENTS 



Mary Jane Schmitt 

Adult and Community Learning Services 
Massachusetts Department of Education 
350 Main Street 
Malden, Massachusetts 02148 



Purpose 

Since 1992, a group of tv/eiity-two adult edu<;ation teachers who call themselves The 
Massachusetts ABE Math Team have been rethinking and reforming the ways in which 
mathematics is taught and learned in their classrooms. The team’s primaryifbcus during 1993 
was The ABE Matti Standards Project: A Teacher>generated Researdi Project Based on 
the Application of ttie NCTM Curriculum and Evaluation Standards for School 
Mathematics to Adult Basic Education Learning Environments. The main funding for this 
project came as an award from The National Institute for Literacy Grants Program. Additional 
support came from the Massachusetts Department of Education and SABES (the System for 
Adult Basic Education Support). This p^er provides a summary of that project 

Overview 

How do teachers transform their instructional practice to better serve learners’ needs? 
The most powerful way they can do that is to join with tfieir colleagues to question their own 
practice and to support each other as they risk change within their own classrooms. There are 
two necessary conditions for making meaningful change. The first is dissatisfaction with the 
stams quo. Experienced as well as new teachers on the Massachusetts ABE Math Team each 
had stories of the persistent challenges they had met over the years to engage adult learners in 
the acquisition of mathematical skills. All the teachers in this project knew that there was 
some element tiiey wanted to improve in their classes. The second condition is having a 
vision of "what might be." The team members first got a glimpse of this as they read the 
NCTM Curriculum Standards and then articulated a vision particular to adult basic education 
by writing a set of their own standards. Their final document describes what they value as 
important mathematical content and instructional practice. The NCTM and the adult standards 
energize this group of teachers to set high goals for themselves and their students. In no way 
docs their definition of "standards" denote external coercion, prescriptive lists or standardized 
formats. In every way, their definition of "standards" promotes guidance for the continuous 



Conference on Adult Mathematical Literacy 99 



improvement of teaching and learning. 

Project Components 

The purpose of The ABE Math Standards Project was to address the application of the 
National Council of Teachers of Mathematics’ Curriculum and Evaluation Standards for 
School Mathematics to adult basic education learning environments. To accomplish this, the 
Massachusetts ABE Math Team participants: 

1. studied and discussed the NCTM K-12 Standards', 

2. developed an initial draft NCTM-based standards for four adult basic education 
instructional environments: Adult Basic Education (ABE/basic literacy). Adult 
Secondary Education (ASE/GED), English as a Second Language (ESL), and 
Workplace Education; 

3. implemented selected draft standards in actual programs in field-based teacher 
research situations; 

4. produced and disseminated two volumes: 

The Massachusetts Adult Basic Education Math Standards, a revised version of the 
initial draft in light of the implementation findings, and 

Implementing the Massachusetts Adult Basic Education Math Standards: Our 
Research Stories, a compilation of the teacher-research papers, each one telling the 
story of a teacher’s journey within her/his classroom as the team began to 
implement the vision. 

Highlights from The Massachusetts Adult Basic Education Math Standards 

The Massachusetts ABE Math Team, after a year of study, reflection and practice, 
proposes twelve standards which can be used to inform and guide mathem a tics teaching in 
adult basic education. In the complete document (61 pages), diere is an introductory narrative 
wliich provides a rationale for the inclusion of each standard, and which discusses the 
application of the standard to the four adult basic education mathematics learning 
environments. Interspersed witiiin this text are vignettes or anecdotes which illustrate the 
concept or methodology of the standard. These items come from the teacher-research phase 
of the project Finally, there is a summary of guidelines for curricular design. 

The first four standards: problem solving, communication, reasoning, and connections, 
and the final assessment and evaluation standard are the core of The Massachusetts Adult 
Basic Education Math Standards', they form the basis for all recommended methodologies 
which follow. The other standards deal with individual content or sldll areas. While written 
with teachers in mind, the hope is this document will serve as a point of departure for 
publishers, test-developers, and funding agencies across the nation as weU. 

The twelve standards, aloi g with a short quote from each are as follows: 



Conference on Adult Mathematical Literacy 100 



Standard 1: MATHEMATICS AS PROBLEM SOLVING 

"Adult basic education mathematics teaching must involve authentic tasL^> centered in 
authentic problems using multiple problem-solving strategies. Isolated non-contextual 
computation drills are not enough." 

Standard 2: MATHEMATICS AS COMMUNICATION 

"Much of the mathematics adults encounter everyday requires interaction between two or 
more people... it is essential that the mathematics curriculum of die adult basic education 
classroom involve and include strategies for shared problem-.solving experiences and 
communication of madiematical ideas." 

Standard 3: MATHEMATICS AS REASONING 

"Adult basic education mathematics instruction must help the adult learner know that he/she 
has the power to do mathematics, and has control over Ae success or failure of that effort. 
This power cannot exist unless the learner uses reasoning to justify his/her own thinking it 
is also essential diat concrete materials be made available to adult learners in supporting then- 
reasoning, whether inductive, deductive, spatial or visual." 

Standard 4: MATHEMATICAL CONNECTIONS 

"In the adult basic education classroom, curriculum design must include approaches to making 
mathematical connections which allow the learner to view mathematics as an integrated whole 
that is connected to past learning, the real world, adult life skills, and work-related settings." 

Standard 5: ESTIMATION 

"Estimation is probably the most used and useful skill for adults and continually plays an 
important role in tiie adult learner’s life." 

Standard 6: NUMBERS, OPERATIONS, and COMPUTATION 

"ABE math instruction should stress the development of conceptual understanding for 
arithmetic operations as well as the procedural knowledge of computation and number facts. 
This means providing the learner with opportunities to explore, explain, and develop 
proficiency with a variety of models for each of the four basic operations." 

Standard 7: PATTERNS, RELATIONSHIPS, AND FUNCTIONS 



"Patterns abound in the rhythm of adult lives... they also form the basis for most of the 
mathematics adults use-from multiplication tables to common formulas... to statistics and 
more abstract algebraic functions." 
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Standard 8: ALGEBRA 



"As a matter of equity, algebra instruction should be made accessible to all adult 
leamers...curriculum design must include approaches to teaching algebra which allow die 
learner to represent arithmetic patterns and real-world situations using tables, graphs, verbal 
rules, equations, and explore the interrelationships of these presentations." 

Standard 9: STAHSTICS AND PROBABILITY 

"Adults are bombarded daily with results from statistical studies that can and do impact their 
lives. The adult learner is frequendy aware that such numbers are continually used to de&ie 
our existence, and generally Splays a healthy interest in learning or re-leaming the 
processes used for teaching such conclusions." 

Standard 10: GEOMETRY AND SPATIAL SENSE 

"Adult learners who attend adult basic educadon classes of any kind share a wealth of 
pragmatic experience surrounding geometric and spatial concepts. They’ve probably built a 
bookcase, drawn direction m^s, laid out a garden, pa lered a room or tiled a floor, all the 
while discovering informally Ae rules which formally govern the study of geometry itself. 
Consequendy, for many adult students geometry is one math topic that immediately makes 
sense to them and gives them confidence in their ability to learn." 

Standard 11: MEASUREMENT 

"Adults use measurement in many familiar contexts—cooking (recipes), home improvement, 
and career and job specific situations. Measurement is an essential life skilL" 

Standard 12: EVALUATION and ASSESSMENT 

"Decisions concerning the students’ learning should be made on the basis of a convergence of 
information obtained from a variety of sources...methods and tasks for assessing smdent’s 
learning should be aligned with the learner’s and the curriculum’s goals and objectives." 

Bringing the Vision into the Classroom 

After the first draft of their standards document was completed, each of the team 
members faced the task of implementing these "lofty" ideas in his/her own classes. Some 
began creating mathematical connections. Once a week, Lee Thomas created theme-based 
lessons integrating math/science/social studies/reading; Karen DeCoster integrated science 
and math in her GED class. 

Some changed the social environment: Barbara Goodridge’s previously individualized 
GED class began working in small, cooperative groups. Linda Huntington’s basic literacy 
class took on the atmosphere of a quUting-bee. Others, like Deb Richard and Peg Fallon, 
changed the focus from sole pencil-and-paper computation to creative uses of concrete 
maiupulatives. Sally Spencer and Ken Tamarkin would experiment with new forms of 
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assessment In all cases, understanding was emphasized over rote learning. 

Martha Merson, who had been previously involved in action research brought an initial 
framework and techniques that helped guide the group’s work. She encouraged team members 
to ftame a research question that was both personally compelling and that would allow one to 
explore the effects of changing business as usual. The questions chosen referred to the 
standards both in content area and in philosophy. These examples demonstrate how 
consciously the teachers set out to learn more about learning: 

"Will learning about statistics and probability enable my students to view their world 

more critically and encourage them to ask more questions?" 

"What kinds of mathematical skills do students use when they make a quilt in math 

class?" 

"How can I facilitate the students’ transition from passive learners to active agents of 

their mathematical learning process?" 

In Implementing the Massachusetts Adult Basic Education Math Standards: Our 
Research Stories, the teachers share their questions, methodologies, data, and conclusions. 
Their findings overwhelmingly confirmed their earlier hypoftesis that by implementing the 
standards they would improve the quality of their classrooms. 

Summary 

As far as The Massachusetts AiBE Math Team is concerned, this is just the beginning. 
There is much that needs to be done in order for the vision of quality math education for all 
adult learners to become a reality. Curricula modeled on these standards need to be 
developed for a variety of learning environments. There are few instractional materials on the 
market that encourage communication, reasoning, and problem solving in realistic settings. 
Good materials that help implement the standards need to be developed. Then, staff 
development that encourages teachers to take off their expert hats and begin to learn math 
with other teachers and students is needed. Assessment instruments must do a better job at 
supporting learning. Finally, more research needs to be done on how adults learn and what 
sk^ adults really need to be mathematically literate. 

Implications 

About five years ago, when a colleague asked me if I had heard about the new NCTM 
Standards, my initial reaction was quite negative. The phrase "mathematics standards" set off 
a chain reaction that went something like tius...Standards are...Prescribed checklists...Imposed 
by those on high...A piece of papo’...Does the thinking for us...Stay away if real learning is 
the goal...Rigid and unchanging. 

But, people I respected in the mathematics education community were all abuzz about 
how this was not the case about these standards. So, I got myself a copy and I can say that 
this document and the reform activity that has revolved around it make it one of the most 
powerful instruments for changed that I’ve seen since I entered education 25 years ago. 

Now, when I think of "standards", what comes to mind is... A vision of what might i)C... 
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An articulation of our best thinking at a certain point in time... A document licli with 
examples for creating a community of learners. 

In 1990, a small group of us in adult basic education who were inspired by the 
Curriculum Standards went to NCTM to ask the board to extend their reform agenda to adult 
learners. We felt strongly that the goals set by NCTM for mathematics education of today’s 
youth should be the goals for the mathematics education of today’s adults. We stated: 

The NCTM has pledged itself to four societal goals in its Standards: 
mathematically literate workers, lifelong learning, equity of opportunity, and an 
informed electorate. We ask you to include the adult population who are today’s 
workers, currently engaged in lifelong learning, who are now seeking the 
opportunity that they may haye been denied, and who must increase their 
understanding of today’s issues as informed citizens. 

The NCTM has articulated fiye educational goals for students: learning to yalue 
mathematics, deyeloping confidence in their ability to do mathematics, becoming 
problem solyers, and communicating and reasoning mathematically. These goals are as 
sound for adult students as they are for youth. 

The results of the Massachusetts ABE Math Team’s research serve to confirm this 
original thinking about compatible goals. What is agnificant, too, is the profound impact that 
students and teachers claim that the process of reforming and rethinking mathematics in the 
Si irit of the standards had on them. ABE teacher Catherine Coleman concludes her research 
p^r this way: 

This project has been a learning experience not just for my students but for me as 
well. I haye seen the excitement and personal inyolyemenL..when actiyities are 
hands-on and related to their liyes. I haye changed my practice quite a bit I haye 
tried to incorporate small-group, cooperatiye lessons into more lessons, and I haye 
begun to use manipulatiyes in my math and science lessons. To me, die NCTM 
Standards represent a philosophy of education...which encourages independent 
thinking and inquiry, which challenges students to make conjectures to yalidate 
their thinking and to effectiyely communicate their ideas. As I tiiink about how this 
applies to my adult learners, one word comes to mind — empowerment 
(Massachiwetts ABE Math Team, 1994) 

There is much work left undone in this area of study. While the team found many 
answers to their questions, many more questions surfaced during the research or were only 
touched upon. Three general questions were implicit to this project and need serious attention 
by all those v^dlo proyide education and training to adults: 

• What are the mathematical skills and abilities that are roost important for adults? 

• What are the most effectiye ways for adults to acquire those important 
mathematical skins and abilities? 

• How do we assess an adult’s mastery of those important skills and abilities? 

Seyeral questions arise as a result of the standards documents: 
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• Are the messages of the NCTM Standards and the ABE Standards ones that can 
and should be embraced by the larger adult education community, or at least be 
used 1 ' a catalyst for wide discussion? 

• Are th NCTM Professional Standards and Assessment Standards applicable to 
adult learning environments? 

• How do the changes suggested by the NCTM or the ABE Math Team complement 
the SCANS reports? 

• Does the vision articulated by these teachers give us some handle on how to meet 
the challenges surfaced in the NALS report? 

• What are the implications of these standards for narrowly-focused skills based 
training? 

• If curricular changes were made to meet these standards, what changes need to be 
made in the way we assess learning? 

• Will commercial publishers create tests and materials that are aligned with and 
supportive of such reform? 

• How can policy makers and funders influence math reform? 

• How can mathematiciaiis and mathematics educators on the elementary, 
secondary and post-secondary levels join with adult educators in reform? 

• How can adult learners have input into curricular reform? 

This project is an example of professional development at its best: 

• How feasible is it for other groups of teachers? 

• What are the supports needed if other teachers were to begin their own "vision" 
teams? 

• How can adult education teachers join together on the local, statewide, regional and 
national levels to support each other in rethinking and reforming mathematics 
learning and teaching? 
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APPENDIX A 



Conference on Adult Mathematical Literacy 

Agenda 



Sunday, March 20 

1:00- 1 :30 Welcome {Ronald Pugsley, OVAE), opening remarks 

1:30- 3:00 Small groups-share work and discuss concerns and needs in the field 

3:15- 3:45 Hot issues: The calculator Debate; Innovative K- 12 curricula 

3:45- 4:45 Review of goals and assignment of roles for March 21-22 

4:45- 5:00 Closing remarks and discussion 

Monday, March 21 

9:00- 9:20 Welcome {Mary Lindquist, NCTM; Mary Jane Schmitt, Massachusetts 
Department of location; Iddo Gal, NCAL) 

9:25-10:35 Numeracy Skills: demands, gaps, and challenges 

Larry Mikulecky (Indiana U.) 

Patricia Rickard (CASAS) 

Discussion 

10:50-12:05 The Current Delivery System 
Jim Parker (OVAE) 

Iddo Gal (NCAL) 

Bonnie Mullinix (World Education) 

Discussion 

12:15- 1:10 Lunch (Speaker: Daniel Wagner, NCAL) 

1:10- 2:45 Reform Efforts 

Mary Jane Schmitt , Barbara Goodrich (Massachusetts ABE Math Team) 
Mary Lindquist (NCTM) 

Marilyn Mays (AMATYC) 

Discussion 

3:00- 4:00 Roundtables discussions 

4:00- 4:45 Reporting in working groups; general discussion of “next steps” 

4:45- 5:00 Wrap-up; “minute papers” 

Tuesday, March 22 

9:00- 9:45 Sharing of activities and classroom projects 

9:45-12:00 Working Groups - discuss subtopics and draft recommendations 

12:00- 1:00 Lunch 

1:00- 1:45 Family Math (Virgima EQUALS) 

2:00- 3:45 Reporting from working groups; general discussion of “next steps” 

3:45- 4:00 Wrap-up; “minute papers” 
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[Editorial Note: the following activity was conducted at the Conference on Adult Mathematical 
Literacy to gauge the perspectives and practices of the conference participants on this important 
issue. Consider conducting the same activity with your colleagues as a professional development 
exercise; set aside 45 - 60 minutes to "survey" participants, to record responses on a graph (or 
"consensogram”), and for discussion and reflection.] 

Calculator Usage In Adult Basic Mathematics 

Martha Gilchrist and Myma Manly 

Instructions! Place yourself at one of the following levels. Base your decision on your accumulated 
experience in adult education. Do not expect a perfect fit; use the “practices” description as a tie- 
breaker if you are undecided. 

Characteristics of the levels for the Calculator Usage Consensogram: 

Level 1 

Beliefs: Computation algorithms are the building blocks of mathematics. Students must be skilled at 
using them before they proceed to higher-level applications. 

Practices: Does not allow the use of calculators in basic math classes. Emphasizes the mastery of 
traditional algorithms through drill and practice. 

Level 2 

Beliefs: Except for a few with trae disabilities, everyone can learn to perform paper-and-pencil 
calculations. Moreover, those who, as adults, finally master skills that eluded them as children feel a 
great sense of accomplishment and increased self-esteem. Without a knowledge of the basic skills, 
adults are handicapped when trying to understand the applications of mathematics. They become 
mindless button pushers when they rely on calculators. 

Practices: Introduces the use of calculators on an occasional basis perhaps for checking student work 
or an exploratory activity to recognize patterns. Does not allow the use of calculators on tests. 

Level 3 

Beliefs: A strong number sense and operation sense are the foundation for mathematical 
understanding. Students build these senses by using calculators and by knowing the basics of 
computation. Relying only on written computation in today's technological society is foolish. 
Likewise, a complete reliance on calculators breeds lazy thinkers. 

Practices: Enforces a blend of calculator usage and computation skills. Stresses estimation skills to 
provide approximate answers and calculator use for exact answers if required computations are 
tedious. Introduces sense-making activities for the understanding of algorithms. Allows the use of 
calculators only on portions of tests. 

Level 4 

Beliefs: By insisting on competency with computational algorithm, we impose a sense of failure on 
^ults who are returning to the study of basic mathematics. This is unnecessary and unproductive. 
The use of calculators allows students to gain access to mathematics beyond the level of their 
computational skills. 

Practices. Allows smdents to judge for themselves whether the. use of a calculator is appropriate for 
the situation. Since it is natural to seek the most efficient method, students will realize the importance 
of mental calculations and estimation. Allows unlimited use of c^culators in the classroom and on 
tests. 

Level 5 

Beliefs: In adult basic mathematics, it is futile to spend time on the algorithms of 
computation. Instead, we should exploit the calculator's power to raise students' performance 
levels and enable them to be immediately competitive in today's workforce. 

Practices: Ins'sts on student profiency with the calculator to solve problems of all kinds. 

Makes no attempt to increase students' levels of skill with obsolete computational algorithms. 
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How to Contact the Adult Numeracy Practitioners Network 

To join the network and receive its newsletter, please write to yoiu: regional representative. 
To obtain other information, contact the network coordinator. To submit materials for the 
Newsletter, write to the editor, Ellen McDevitt (see below). 

Coordinator: Mary Jane Schmitt 

Department of Education 
350 Main Street 
Malden, MA 02148-5023 
Tel: (617) 388-3300, Ext. 364 
Fax: (617) 388-3394 



REGION 


CONTACT 


ADDRESS 


NEW ENGLAND 
Maine, Vermont, Massachusetts, 
New Hampshire, Connecticut, 
Rhode Island 


Mr. Nick Lavorato 


Workplace Literacy/GED 
New Haven Adult Ed. Program 
580 Ella Grasso Blvd. ’ 

New Haven, CT 06519 


MIDWEST 

Wisconsin, Illinois, Minnesota, 
Michigan, Iowa, Ohio, 
Missouri, Indiana 


Ms. Janice Phillips 


William Rainey Harper College 
12(X) W. Algonquin 
Palatine, EL 6(K)67 


SOUTH CENTRAL 
Arkansas, Tennessee, Mississippi, 
Kentucky, Louisiana, Alabama 


Ms. Pam Wall 


Associated Builders & Contractors 
Pelican Chapter 
19251 Highland Road 
Baton Rouge, LA 70809 


MIDATLANnC 
Pennsylvania, New York, 
New Jersey, Delaware 


Ms. Ellen McDevitt, 
Newsletter Editor 
Fax: (412) 578-6684 


Adult Literacy and Learning Center 
Carlow College 
3333 Fifth Ave. 

Pittsburgh, PA 15213 


PACIFIC NORTH 

Oregon, Washington, Northern California, 
Alaska, Idaho 


Ms. Susan Cowles 


Jobs Program 

Linn-Benton Community College 
6500 S.W. Pacific Blvd. 

Albany, OR 97321: 


PACERC/SOUTHWEST 
Southern California, Arizona, 

Texas, New Mexico, Nevada, Hawaii 


Ms. Melissa Mellissinos 


P.O. Box 927187 
San Diego, CA 92122 


MOUNTAIN/PLAINS 
Wyoming, Utah, South Dakota, 

Kansas, Oklahoma, Montana, North Dakota, 
Colorado, Nebraska 


Ms. Rose Steiner 


Billings Adult Education Center 
415 N. 30th St. 

Billings, MT 59101 


SOUTHEAST 

North Carolina, West Virginia, 
South Carolina, DC, Virginia, 
Florida, Maryland, Georgia 


Ms. Marty Gilchrist 


Fleming-Ruffner Magnet Center 
Lawson Hall 

3649 Femcliff Ave. , N.W. 
Roanoke, VA 24017 
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H Conference Participant List 



Barbara AUardice 

— Learning Development Center 

H Rochester Institute of Technology 

H Rochester NY 14623 


Jerry Anderson 

Rough Rock Community School 
Chinle AZ 86503 


Dianne Arvizu 
Adult Learning Center 
Wake Tech. Community College 
Raleigh NC 27603 


fl Agnes Azzolino 

* Mathematical Concepts, Inc. 

KeyportNJ 077354503 

1 


King Beach 

Michigan State University 
East Lansing Ml 48824 


Lelia Ann Benjamin 
OERI, Office of Research 
U.S. Department of Education 
Washington, DC 20208-5573 


Barbara Blake Goodridge 
B Lowell Adult Education 

B Arlington MA 02174 

■ 


Sandi Braga 

College of Southern Idaho 
Twin Falls ID 83303-1238 


Thomas Bullock 
Center for Minority Affairs 
Georgetown University 
Washington DC 2001 1 


B 

* Patsy Byers 

Adult Basic & Literacy Education 

B Washington ABLE Network 

p Seattle WA 98103 


Donald Chambers 
NCRMSE 

Wisconsin Ctr. for Ed. Research 
Madison WI 53706 


John Chowning 
U.S. Dept, of Labor 
Washington DC 20210 


B Joyce Claar 

B S. Westchester Board of Co-op. 

Educ. 

» Valhalla NY 10595 


Cheryl Cleaves 

State Tech. Inst, at Memphis 

Memphis TN 38134 


John Comings 
World Education 
Boston MA02111 


B 

Betty Conaway 

■ Baylor University 

I Waco TX 76798 


Maureen Considine 
National Center for Disabilities 
Albertson NY 11507 


Richard Cooper 

Center for Alternative Learning 
Bryn Mawr PA 19010 


1 

■ Mary Ann Corley 

GED Branch 

M Maryland State Dept, of Education 

B Baltimore MD 21201 


Susan Cowles 
Jobs Program 

Linn-Benton Community College 
Albany OR 97321 


Donna Curry 

Workplace Literacy Consultant 
Templeton MA 01468 


p Judith Diamond 

B Adult Learning Resource Center 

Des Plaines IL 60018 

1 


Teny Eaton 

Cowley County Comm. College 
Arkansas City KA 67005 


Milli Fazcy 

Marketing & Sales, KET 
The Kentucky Network 
Lexington KY 40502 
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Marilyn Frankenstein 

College of Public & Conununity 

Service 

University of Massachusetts 
Boston, MA 02125 


Cheryl Gadeken 
Storm Lake Center 
Iowa Central Comm. College 
Storm Lake LA 50588 


IddoGal 

National Center on Adult Literacy 
Philadelphia, PA 19104 


James Gates 

National Council of Teachers of 

Mathematics 

Reston VA 22091 -1593 


Ann George 

Literacy Ed. Outreach Center 
N. Central Michigan College 
Petoskey Ml 49770 


Martha Gilchrist 
Lawson Center 
State of Virginia 
Roanoke VA 24017 


Lynda Ginsburg 

National Center on Adult Literacy 
Philadelphia, PA 19104-3111 


Jerry Grady 

Jackson County Schools 
Ripley WV 25271 


Clarence Gravely 
ACE Program 

Urban League of Gr. Hartford 
Hartford CT 061 12-2187 


Margaret Hamstead 
Central New York Staff Dev. 
Consortium 
Syracuse NY 13221 


Ardith Hannula 

National Center For Family Literacy 
Louisville KY 40202-4251 


Wendy Harris 
The Harris Group 
Soudi-Westem l^blishing Co 
Highland Park IL 60035 


Joyce Harvey Morgan 
National Center on Adult Literacy 
Philadelphia PA 19104-311 1 


Sue Helfand 

Adult Learning Ctr./ Adult High School 
New Brunswick Public Schools 
New Brunswick NJ 08901 


Betty Hurley Lawrence 
Center for Learning & Technology 
Empire State College 
Saratoga Springs NY 12866 


Namom Ishikawa 
United States Dept, of Labor 
Washington DC 20210 


Christina Jagger 
Laubach Literacy Int'l. 
New Readers Press 
Syracuse NY 13210 


Kalliope Jolas 

Independent Study Lab 

North Iowa Area Community College 

Mason City lA 50401 


Bernice Kastner 
GED Testing Service 
Greenbelt MD 20770 


Ron Kindig 

W. Valley Occupational Center 
L.A. Unified S.D. 

Woodland Hills CA 91367 


Jereann King 
Literacy South 
Durham NC 27701 


Kathy Kline 

Staff Development Center -PDE 
Cabrini College 
Radnor PA 19087-3699 

Mark Kutner 
NAESDC 
Pelavin Associates 


Peter Kloosterman 
Indiana University 
School of Education 
Bloomington IN 47405-1006 

Carole Lacampagne 
OERI 

U.S. Department of Education 
Washington DC 20208 


Judith Kolosky 
Nat'l. Adult Ed. Professional 
Development Consortium 
Washington DC 20001 

Nicholas Lavorato 
Work Place Literacy/GED 
New Haven Adult Mucation Program 
New Haven CT06519 



Washington DC 20036 
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Esther Leonelli 
Community Learning Center 
Cambridge MA 02139 



Mary Lovell 

Div. of Adult Ed. & Literacy 
U.S. Dept, of Education 
Washington DC 20202-7240 



Nancy Markus 

Clev./Univ. Hts. ABLE Program 
Cleveland Heights OH 44118 



Pamela Meader 
Portland Adult Education 
Portland School Department 
Portland ME 04102 



Bonnie Mullinix 
Research in ABE Math Project 
University of Massachusetts 
South Amherst MA 01003 



Jim Parker 

Div. of Adult Ed. & Literacy 
U.S. Dept, of Education 
Washington DC 20202-7240 



Maxine Patrick Williams 
City Centre/Skills Centre 
San Diego Community College 
San Diego CA 92101 



Janice Phillips 

William Rainey Harper College 
Palatine E- 60067 



Patricia Rickard 
CASAS 

Foundation for Educ. Achievement 
San Diego CA 92123-1104 



Richard Lesh 

National Science Foundation 
Princeton NJ 08540 



Mary Ludwig 

Tacoma Community College 
Seattle WA 98166 



Marilyn Mays 
AMATYC 
North Lake College 
Irving TX 75038-3899 



Melissa Mellissinos 

L. A. Trade-Technical College 

Los Angeles CA 90015 



Tom Nesbit 

Adult Educ Research Ctr., Univ. of 
BC 

Vancouver. BC 
Canada VGT 1 L2 



Rolf Parsons 

Multimedia Literacy Solutions 
Liafail Inc. 

Edina MN 55435 



Kathy Petty 

National Council of Teachers of 
Mathematics 

Reston. VA 22091 -1593 



Dean Priest 

College of Arts and Sciences 
Harding University 
Searcy AR 72149-0001 



Ahlan Roberson 
TABE 

CTB/McGraw-Hill 
Monterey, CA 93940 



Mary Lindquist 

National Council of Teachers of 
Mathematics 

Reston. VA 22091 -1593 



Myma Manly 

Mathematics/Physical Sciences 
El Camino College 
Torrance CA 90506 



Ellen McDevitt 

Adult Lit. & Learning Ctr. 

Glenshaw, PA 15116 



Lairy Mikulecky 
Language in Educ. Department 
Indiana University 
Bloomington IN 47405 



Rhona Noll 

Family Math at City Tech 
NY City Technical College 
Brooklyn NY 11201 



Frances Patchett 

American Council on Education 

Washington DC 20036 



Deborah Phillips 
Torrance Adult School 
Hamilton Adult Center 
Torrance CA 90504 



Ron Pugsley 
OVAE/ DAEL 

U.S. Department of Education 
Washington DC 20202-7240 



Margaret Rogers 
Winterstein Adult Center 
San Juan Unified Sch. Dist. 
Sacramento CA 95864 



r ® 

■erjc 



Conference on Adult Mathematical Literacy 1 1 6 

1 1 b 



Linda Rosen 

Mathematical Sciences Ed. Board 
Washington DC 20418 



Kathy Safford 
Rutgers University 
New Brunswick NJ 08903 



Mary Ann Shope 
Workplace Skills Enhancement 
Univ. of AR at Little Rock 
Little Rock AR 72204 



Sondra Stein 

National Institute For Literacy 
Washington DC 20006 



Andrew Sterrett 

Mathematical Association of America 
Washington DC 20036 



Lucy Stromquist 

Colorado Dept, of Adult Education 
Longmont CO 80501 



Judith Titzel 

Dorcas Place Literacy Center 
Providence RI 02907 



Betty Volquardsen 

Oakhill Correctional Institution 

Oregon W1 53575-0238 



Pamela Wall 
Pelican Chapter 

Associated Builders & Contractors 
Baton Rouge LA 70809 



Cathy Wilkerson 

Young Adult Learning Academy 

New York NY 10128 



Patricia Rowe 
Glencoe Publishing Co. 
Westerville OH 43081 



Annette Sanger 
C.E.A. 

VA Adult & Cont. Education 
Fredericksburg VA 22405 



Sheila Sipes-Jones 
Mansfield City Schools 
and N. Central Tech. Coll. 
Mansfield OH 44907 



Rose Steiner 

Billings Adult Education Center 
Billings MT 59101 



Judith Storer 
Portland Adult Education 
Portland School Department 
Portland ME 04102 



William Thomas 
University of Toledo 
Toledo OH 43601 



Caren Van Slyke 
Laubach Literacy Intn’l. 
New Readers Press 
Syracuse NY 13210 



Daniel Wagner 

National Center on Adult Literacy 
Philadelphia PA 19104-31 1 1 



Gretchen Watson 

University of Arkansas at Little Rock 
Little Rock AR 72204 




Joe Sackett 

Albuquerque Tech. Vocational Inst. 
Albuquerque NM 87106 



Mary Jane Schmitt 
Adult and Community Education 
Mass. Dept, of Education 
Malden MA 02148 



Gerald Sroufe 

American Ed. Research Association 
Washington DC 20036-3078 



Jean Stephens 

Ohio Literacy Resource Ctr. 
Kent State University 
Kent OH 44242-0001 



Ashley Stoudt 

National Center on Adult Literacy 
Philadelphia, PA 19104 



Virginia Thompson 
EQUALS / Family Math 
University of California 
Berkeley CA 94707 



Elizabeth Van Dusen 
Temple University 
Bryn Mawr PA 19010 



Sally Waldron 
SABES 

World Education 
Boston MA 02111 



lowana Whitman-Tims 
Adult Basic Education Department 
Pensacola Junior College 
Pensacola FL 32504 
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